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When exercise won't do it, try 


ALTEPOSE 


More effective than gymnastics is “the rapid 
ovement of the head from right to left when the 
ashed potatoes and gravy are passed.” And it’s 
latively easy when your patient is taking ALTEPOSE. 
By curbing the appetite, ALTEPOSE makes obese 
tients more amenable to low calorie diets. The 
yroid may help to correct glandular dysfunction, 


while Delvinal® controls nervous tension and 
anxiety. Patients feel happier, more cooperative. 
Quick Information: Each tablet contains 50 mg. 
‘Propadrine’ HCl, 40 mg. thyroid and 25 mg. Del- 
vinal vinbarbital. Dosage is 1 tablet 2 or 3 times 
daily, one-half to one hour before meals. 
Reference: 1.J.A.M.A. 151:296, 1953. 
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Prolonged Labor 


CARL P. HUBER* 


Indiana University School of Medicine, Indianapolis 


A piscussi0n of pro- 
longed labor necessari- 
ly involves a definition 
of prolonged labor. Ac- 
tually that is one of the 
most difficult things 
about the whole sub- 
ject. We recognize 
clinically and from 
available statistics that 
most patients deliver 
in a period of less than 
18 hours. Greenhill recently has suggested 
that labor lasting longer than 18 hours be con- 
sidered prolonged labor. Statistics also indi- 
cate that between 18 and 24 hours there is 
very little difference in morbidity as far as the 
mother is concerned, and in survival as far 
as the baby is concerned. 

It is not until labor has lasted 30 hours or 
longer that there is increased maternal mor- 


CARL P. HUBER 


*Professor of Obstetrics and Gynecology and Chairman of the 
Department, Indiana University School of Medicine, Indian- 


apolis, Indiana. 


Presented before the thirty-eighth annual Assembly of the 
Interstate Postgraduate Medical Association at Chicago. 


May 1954 





The care of the patient who does not pro- 
gress normally in labor involves the appli- 
cation of all the fundamental principles of 
obstetrics. It involves an attempt to deter- 
mine where the fault lies. Even though 
labor is not progressing rapidly interfer- 
ence either from above or below is not 
necessarily indicated. Good clinical man- 
agement of the patient, protection from 
infection and protection against exhaus- 
tion will result in vaginal delivery in the 
vast majority of patients. 


bidity and danger to fetal survival. Some 
authors suggest that 30 hours be chosen as 
the dividing line between normal and pro- 
longed labor. The majority, I think, split the 
difference and pick 24 hours as the point to 
differentiate between normal duration and ab- 
normal prolongation of labor. 

Many patients in labor longer than 24 hours 
have no difficulty ultimately in delivery and 
are undamaged by labor which may last many 
hours longer than 24. However, if we take 24 
hours as our dividing line, then the incidence 
of prolonged labor is in the neighborhood of 
3 to 5 per cent of all patients. As we review 
the statistics there are very definitely greater 
infant mortality rates and maternal morbidity 
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as well as maternal mortality rates for those 
patients who have been in long labor. 

An evaluation of labor necessarily involves 
a return to obstetric fundamentals in deciding 
what is wrong in an individual case. Labor 
represents a process of accommodation be- 
tween the birth canal and the baby, produced 
by uterine contractions. An accurate evalua- 
tion of the pelvis, of the fetus and of the 
uterine contractions is important. As far as the 
pelvis is concerned, the important information 
is its size and shape; as far as the fetus is 
concerned, its size and its presentation and 
position in the birth canal; and as far as the 
uterine contractions are concerned, their force 
and their coordinated character are the im- 
portant factors. 


Pelvic Evaluation 


We can evaluate three of these factors clini- 
cally and by laboratory studies. Clinical ex- 
amination of the obstetric patient involves 
mensuration of the pelvis. This should include 
not only a determination of the outlet meas- 
urements but also evaluation of the degree of 
prominence of the ischiatic spines and an esti- 
mate of the distance between them and, in 
addition, a determination of the diagonal 
conjugate, which from a practical point of 
view means whether or not one can reach 
the sacral promontory. The configuration of 
the pelvis, particularly the curve of the sa- 
crum, is an important factor in estimating the 
capacity of the pelvis for the passage of a 
normai fetus. 

If there is doubt at the time of the ante- 
partum examination and mensuration of the 
pelvis concerning its capacity or configura- 
tion, those factors should be further evaluated 
by x-ray studies. It makes little difference 
what type of x-ray technic is used, provided 
the findings are not looked on as the ultimate 
source of information concerning the pelvis 
and are properly correlated with the clinical 
findings. 

One rarely encounters a pelvis so small or 
so deformed that it is unwise to allow the 
patient to go into labor and to determine by 
observation during the course of labor what 
the practical capacity of the pelvis is. 
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Fetal Evaluation 


By examination during the latter weeks of 
pregnancy or at the onset of labor one can 
determine the presentation and position of 
the infant. Sometimes there is doubt concern- 
ing the details of these relationships and these 
too can be checked by x-ray examination. 

Unfortunately, we have no way to estimate 
accurately the size of the baby in utero. There 
is no x-ray measurement, no way to determine 
clinically the size of the infant, except to com- 
pare it with the size of the pelvis as labor starts 
and progresses. For the vast majority of pa- 
tients there is no real problem concerning 
presentation. With a transverse presentation 
the progress of labor is impeded, regardless 
of the size of the pelvis. 


Evaluation of Uterine Contractions 


A factor which we cannot anticipate in ad- 
vance and the most difficult one to evaluate is 
the character of the uterine contractions. We 
are unable to predict even on the basis of the 
past obstetric history what sort of uterine con- 
tractions a given patient is going to have. We 
do not know until labor starts and we have 
followed its first few hours whether or not the 
patient will have effective uterine contrac- 
tions. The clinical estimation of the character 
of a given patient’s contractions is sometimes 
difficult. Most of us do not have the labora- 
tory apparatus available to measure the char- 
acter of contractions, as Reynolds has done. 
For this reason our estimate of the contrac- 
tions is based on the progress the patient 
makes during the early part of labor. 

One of the most confusing and most im- 
portant things in connection with prolonga- 
tion of labor and the evaluation of uterine 
contractions is to determine whether the pa- 
tient actually is in labor. I think one should 
not regard uterine contractions which fail to 
produce effacement and dilatation of the cer- 
vix as labor contractions. There is always some 
change in the character of the cervix if the 
patient is actually in labor. False labor pains 
which are apt to be the source of confu- 
sion are characteristically uterine contractions 
which are painful out of proportion to the 
palpable contraction. In addition, they are 
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characterized by the fact that they do not 
recur with as complete regularity as true 
labor pains and their intensity is variable. 
The true labor pain, on the other hand, is as- 
sociated with a contraction that begins at 
regular intervals, decreases in the interval be- 
tween contractions as labor progresses, and 
increases in intensity as the interval between 
contractions decreases. Even though the con- 
traction of the pelvis is sufficient to prevent 
the descent of the presenting part into the 
birth canal, a patient in true labor will show 
progressive effacement and dilatation of the 
cervix to the point of complete dilatation. 

I am sure that many cesarean sections have 
been performed after what is called a test or 
trial of labor has taken place, when the patient 
actually never was in labor. The clinical esti- 
mation of what is labor and what is not is 
extremely important in preventing such un- 
necessary operative procedures. 

We frequently hear the term “cervical dys- 
tocia” used. This indicates a situation in 
which the cervix offers more resistance than 
usual to dilatation and carries with it the idea 
that the cervix may be undilatable. To my 
mind (and I think there is considerable agree- 
ment with this opinion) no such thing as true 
cervical dystocia exists in a cervix which is 
essentially normal. A cervix which has been 
the seat of a cervicitis, which has been cauter- 
ized, which has been coned, which has been 
badly lacerated or has been operated on may 
be so scarred that it will not dilate. A cervix 
that is essentially normal is dilatable. When 
it fails to dilate it is not because of the in- 
herent character of the cervix but because of 
the character of the uterine contractions that 
are attempting to efface and dilate it. 

Grantly Dick Read has made a fundamental 
contribution to obstetrics in this connection 
in recognizing that fear, anxiety and tension 
may interfere with the character of the uter- 
ine contractions and increase the spasticity, 
so to speak, of the cervix so that it fails to 
dilate as it should. This is demonstrated by 
the fact that administration of a sedative to 
the obv‘ously anxious patient who is not mak- 
ing progress, in many instances, results in 
rapid progress with prompt dilatation and 
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satisfactory effacement of the cervix. 

The character of the uterine contractions 
then is importantly variable and is completely 
unpredictable in advance. The well-trained ob- 
stetrician can determine a great deal from a 
clinical and from a practical point of view by 
observing his patient, by feeling the uterus 
during the course of its contractions, and by 
feeling the difference in tone between the 
upper and lower parts of the uterus. 

A normal uterine contraction, as shown by 
Reynolds in his laboratory studies, is a pro- 
gressive wave of contraction which begins in 
the fundus of the uterus, goes down the uterus, 
does not involve the lower uterine segment 
except to a very small degree and results in 
pulling up of the cervix, thus effacing and 
dilating it. 

On occasion one can feel in the patient 
who is not making progress in labor a con- 
traction which is apparently strong but is 
simultaneous in the upper and lower parts of 
the uterus. Such a patient shows no progress 
as far as dilatation and effacement of the cer- 
vix and descent of the presenting part are con- 
cerned. Such incoordinate contractions rather 
than cephalopelvic disproportion are, I be- 
lieve, the major factor in the failure of labor 
to progress normally and in consequent pro- 
longed labor. 


Conduct of Labor 


In the conduct of labor it is important to 
anticipate those instances in which abnormal 
prolongation takes place. Where there is any 
question concerning the progress of the pa- 
tient, labor should be conducted with the idea 
that it may be more prolonged than usual. In 
modern obstetrics we seldom subject a patient 
to a test of labor, which is defined as a period 
of labor lasting two or more hours after com- 
plete dilatation of the cervix and rupture of 
the membranes, although it does prove, in the 
absence of progress, that a patient probably is 
not going to deliver through the birth canal. 
More frequently, and wisely I believe, if there 
is any question concerning the capacity of the 
pelvis and the size of the infant, the patient 
is observed during a period of trial labor. 
During a trial labor we do not worry about the 
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degree of effacement and dilatation of the 
cervix as long as progressive changes are 
taking place and we do not worry about rapid 
descent of the presenting part as long as prog- 
ress in descent takes place. We are, in fact, 
evaluating not only the pelvis and its relation- 
ship to the fetus, but the character of the 
uterine contractions. 

A patient who fails to make progress dur- 
ing the first 12 hours of labor or a patient 
who makes progress and then, as labor con- 
tinues, ceases to show evidence of progressive 
descent and dilatation of the cervix, is a pa- 
tient who should be carefully re-evaluated. 
Such re-evaluation becomes imperative as the 
period of 18 hours of labor is approached. 

Re-evalution of the patient during the 
course of labor should include a vaginal ex- 
amination performed in the delivery room 
under sterile technic. At this time one can re- 
check the relative size of the baby and the 
birth canal, redetermine the position and pres- 
entation of the infant, and assay accurately 
the effacement and dilatation of the cervix. 
If there is any question concerning the clini- 
cal findings, x-ray examination is indicated. 

If the membranes are not ruptured at the 
time of vaginal examination and if there are 
no doubts concerning cephalopelvic propor- 
tions, the progress of labor may be materially 
speeded up if artificial rupture of the mem- 
branes is undertaken. 

When we rupture the membranes artificially 
or when the membranes have been ruptured 
before the onset of labor, we feel that it is 
some protection to the baby particularly, and 
perhaps to the mother, if prophylactic admin- 
istration of antibiotics is initiated. We use 
400,000 units of pencillin every 12 hours 
under such circumstances. This does not com- 
pletely eliminate potential infection, but it de- 
creases the incidence of amnionitis and of 
possible infection of the baby. 

A patient who has been in labor for several 
hours and concerning whose progress some 
question has developed, who has been ex- 
amined and re-evaluated, should have a period 
of rest. This allows her to recoup her general 
stamina and prevents the exhaustion of both 
the uterus and the patient. For this purpose 
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our routine is the administration of 4 gr. 
morphine and this seems to give very effec- 
tive rest. Sedatives can also be administered 
if there is a question whether the patient ac- 
tually is in labor. The patient who is not in 
true labor is very apt to have complete cessa- 
tion of her painful uterine contractions, where- 
as the patient who is in labor may rest and the 
contractions may become slower and less ef- 
fective, but she will continue in labor and 
after the rest period the force of the contrac- 
tions rapidly returns and a greater chance 
for good progress exists. 

During such rest periods it should be rou- 
tine to administer fluids to the patient. We 
do not like to give fluids or food by mouth to 
a patient in protracted labor. We prefer to 
give fluids and to maintain the caloric intake 
intravenously. Unless we are relatively sure 
that delivery is not going to take place within 
six to eight hours we give nothing by mouth. 


Cesarean Delivery 


The possibility of delivery by cesarean sec- 
tion has to be considered if additional prog- 
ress is not made as anticipated following re- 
evaluation and a rest period. The indications 
for operative interference are few during the 
course of prolonged labor, particularly where 
no good reason for the prolongation can be 
determined. 

Before abdominal delivery is undertaken 
one always considers the advisability of ai- 
tempting to increase the effectiveness of the 
uterine contractions by the administration of 
some oxytocic preparation. The opinion of 
most obstetricians at the present time is that 
the safest way of stimulating the uterus to 
greater contractions is administration of PITO- 
c1n® intravenously. Where intravenous Pitocin 
is used there should definitely be no dispro- 
portion between the infant and the birth canal. 
If there is any question of disproportion, the 
administration of Pitocin definitely increases 
the possibility of producing uterine rupture. 
Pitocin should be used only under the super- 
vision of someone who is in constant attend- 
ance and who knows the possibilities of dam- 
age due to the violent contractions that can 
be produced. Pitocin administered intrave- 
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nously is wisely given in a mixture of 1 ce. 
of Pitocin and 1500 cc. of 5 per cent glucose 
and distilled water. It is initially administered 
at a rate of 25 cc. per half hour, which is a 
very small dose. If effective contractions are 
produced during that interval, no increase in 
dosage is needed. However, if effective con- 
tractions are not produced the rate of admin- 
istration can be increased. The administration 
of Pitocin should be stopped whenever vio- 
lent or abnormally strong contractions are pro- 
duced or any evidence of tetany of the uterus 
develops. I do not believe that the administra- 
tion of Pitocin is a solution to many problems 
of prolonged labor. On the other hand, in the 
patient who shows evidence of uterine inertia 
with no disproportion and no apparent reason 
why labor is not progressing normally, it may 
save the patient a cesarean section. 

Cesarean section is the solution to those 
problems in which cephalopelvic dispropor- 
tion has been demonstrated. It is the solution 
to some problems in which only borderline 
disproportion is present but in which labor 
fails to progress because of the character of 


the uterine contractions. A breech presenta- 
tion increases the frequency with which bor- 
derline disproportion is an indication for 
cesarean section, and justifiably so, because 
the aftercoming head cannot be relied on to 
measure the pelvis. 

One is seldom justified in attempting opera- 
tive delivery from below in the patient who 
has failed to make progress. Manual dilata- 
tion of the cervix should certainly never be 
considered. One may be justified in under- 
taking delivery following Diihrssen’s incisions 
of the cervix in occasional instances in which 
incomplete dilatation of the cervix is present 
and in which fetal distress occurs at a time in 
labor when the cervix is completely effaced 
and the presenting part is below the level of 
the ischial spines. 

Prolongation of the second stage is not a 
major factor in the occurrence of prolonged 
labor. Posterior positions of the occiput are 
the most frequent thing we encounter. We feel 
that a conservative plan of management in 
such a patient is indicated, provided the moth- 
er and baby are in good condition. 


SLE PUL Gpse Postgraduate Courses 


AMERICAN COLLEGE OF CarpioLocy: Third annual con- 
vention, May 27-29, 1954, at the Conrad Hilton Hotel in 
Chicago. Topic will be Prognosis of Heart Disease. Pro- 
gram information may be obtained from the Secretary 
of the College, Dr. Philip Reichert, 140 West 57th 
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AMERICAN CONGRESS ON OBSTETRICS AND GYNECOLOGY: 
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cago, December 13-17, 1954. The meeting is sponsored 
by the American Committee on Maternal Welfare, Inc., 
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Vesical Orifice Obstruction 


HERBERT E. LANDES* 


Stritch School of Medicine of Loyola University, Chicago 


Iv discussing obstruc- 
tions at the outlet of 
the bladder we neces- 
sarily think of the dis- 
eases of the prostate 
gland. They cause at 
least 95 per cent of ob- 
structive lesions. The 
anatomy of the pros- 
tate in its relationship 
to the bladder and the 
first two and a _ half 
inches of the urethra is such that if it becomes 
enlarged, if its consistency becomes increased 
or if it becomes indurated, there is difficulty 
in urinating. 

The three common lesions which produce 
obstructions at the vesical orifice are benign 
prostatic hypertrophy, carcinoma of the pros- 
tate, and prostatic bar or contracture of the 
vesical orifice. The obstructive symptoms, that 
is the disturbances in micturition, are the 
same regardless of the type of lesion in the 
prostate. So in discussing the symptoms of 
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Obstructions at the outlet of the urinary 
bladder are due mainly to diseases of the 
prostate which produce induration or en- 
largement of the gland. These prostatic le- 
sions interfere with the opening of the 
vesical orifice and narrow the prostatic 
urethra, producing the characteristic dis- 
turbance in micturition and urinary reten- 
tion. The bladder reacts with compensatory 
hypertrophy which, in turn, interferes with 
its active relaxation during filling. This in- 
terference with normal bladder physiology 
produces changes in the upper urinary tract 
which result finally in renal insufficiency. 


vesical orifice obstruction we are discussing 
the symptoms of these three common diseases 
of the prostate gland. 


Obstructive Symptoms 


A major symptom is nocturia; the patient 
begins to get up rather regularly two, three 
and four times a night to void. It is interesting 
to speculate why these patients have night 
frequency rather than day frequency. There 
are two apparent reasons. One is that these 
patients probably carry a larger amount of 
residual urine at night; that is, after they are 
recumbent for a while the bladder is not emp- 
tied as well as when the patient is on his feet 
during the day. If he carries more residual 
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urine at night, naturally he is going to have 
more frequency. If the full capacity of the 
bladder is 500 cc. and he carries at night 300 
cc. of residual urine, it is quite obvious that 
he would have to void every time 200 cc. was 
secreted into the bladder. If in the daytime 
he carries only 100 cc. of residual urine, then 
of course he has a considerably longer void- 
ing interval. The other reason is the fact that 
these patients very often have some nephro- 
sclerosis and night polyuria, that is they se- 
crete more urine while in a recumbent posi- 
tion than they do when they are upright. 

The next symptom, hesitation in starting 
the urinary stream, is due to the fact that the 
vesical orifice does not open properly. The 
internal sphincter of the bladder is very com- 
plicated and unique. Young and Wesson de- 
scribed this sphincter many years ago, basing 
their observations on urethroscopic studies 
and anatomic dissections. They stated that the 
internal sphincter is composed of two loops 
of muscle, an anterior and a posterior loop 
which connect with each other, the anterior 
loop being derived from the outer longitudinal 
muscle coat of the bladder going down over 
the top of the urethra, and the posterior loop 
being derived from a continuation of the inner 
circular muscle coat. The converging fibers of 
the trigonal muscle spread out, overlying the 
posterior loop. 

Young and Wesson postulated and proved 
by urethroscopic studies that the internal 
sphincter of the bladder does not open by 
relaxation but opens by actual pull of the 
trigonal muscle. The prostate gland surrounds 
the neck of the bladder and the first 2 to 24% 
inches of the urethra. When the internal 
sphincter opens, it opens inside the prostate 
gland. This presupposes a certain amount of 
compressibility and elasticity in the prostate 
tissue. If the prostate is enlarged or if it loses 
its elasticity and compressibility, then there 
is difficulty in opening the internal sphincter. 

Hesitation in starting the urinary stream 
may also result from obstruction of the pros- 
tatic urethra involving the urethra rather than 
the internal sphincter. The urethral lumen 
may be narrowed by intrusion of lateral lobes 
into the prostatic urethra or by elevation of 
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the floor of the posterior urethra, so that the 
urethral lumen is greatly narrowed at this 
point. The urine traverses the narrow prostatic 
urethra, then emerges into the bulb of the 
urethra which is the largest calibered part of 
the urethra, and there loses all the force de- 
veloped by passing through a narrow pas- 
sageway. Thus the stream is markedly reduced 
in size. 

Terminal dribbling results from inability 
to empty the urethra. Some urine remains in 
the urethra in spite of the milking action of 
the muscles surrounding the bulb. 

Another symptom is gross hematuria. As a 
matter of fact, gross hematuria is caused by 
benign prostatic hypertrophy a little oftener 
than by carcinoma of the prostate, to judge 
by statistics compiled from a large series of 
cases of these two diseases. 

Hesitation in starting the stream and slow- 
ing of the urinary stream can continue to the 
point where the patient has acute urinary re- 
tention. Clinically, acute urinary retention is 
generally found in patients with bilateral lobe 
hypertrophy only, where just a little edema is 
enough to close the urethra completely. The 
bladder can be kept empty with a catheter for 
a few days and these patients will again void, 
and void rather well. 

A gradually rising level of residual urine 
is generally found in the patient with obstruc- 
tion of the middle lobe. In such patients one 
does not generally find acute urinary reten- 
tion, but rather a progressive increase in 
symptoms. Of course, there are other trilobar 
types where the middle and lateral lobes are 
involved. 

The symptoms I have mentioned are chiefly 
symptoms of obstruction, disturbances in mic- 
turition that come with vesical orifice obstruc- 
tion. Superimposed on these at times are the 
symptoms of infection. A bladder that does 
not empty well, where residual urine is pres- 
ent, is susceptible to infection spontaneously 
or by instrumentation. Oftentimes when the 
doctor first sees the patient he already has 
acquired a rather severe urinary tract infec- 
tion. Superimposed on the symptoms of ob- 
struction one finds the symptoms of cystitis 
which are urgency, marked urinary frequency 
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both day and night and painful urination. 


Symptoms of Renal Insufficiency 


In addition to these purely bladder symp- 
toms there is another set of symptoms which 
come late and are exceedingly interesting 
and important. These are the symptoms of 
renal insufficiency, which is the end result of 
all vesical orifice obstructions if they are un- 
relieved. The symptoms of renal insufficiency 
in these cases are like those in other kidney 
disorders. 

I would like to point out, however, that 
the kidney lesion that develops as a result of 
back-pressure from obstructive vesical orifice 
lesions is very different from the types of 
nephritides. This lesion is not a nephritis; it 
is a back-pressure effect, and for long periods 
it remains reversible, that is, under favorable 
conditions the kidney will resume normal 
function. It is very interesting to study the 
physiology behind this so-called back-pres- 
sure. Just exactly what do we mean by this 
term? 

If you make a cystometrogram, a recording 
of the pressure that develops in the normal 
bladder as you fill it with 50 cc. increments 
of fluid, you can see the amazing ability of 
the bladder to adjust itself to filling. As you 
introduce 50 cc. increments of fluid you find 
that the bladder actively relaxes. About 450 
cc. of fluid can be introduced into the bladder 
before anything happens. At the level of 
about 250 cc. there comes a desire to void, 
but no change in pressure; as a matter of 
fact, the desire to void has nothing to do 
with any rise in pressure. The normal indi- 
vidual can put off this desire to void until 
the bladder fills up further, to maybe 450 cc. 
At this level a sharp bladder contraction oc- 
curs, the pressure goes up to about 25 or 30 
mm. of mercury, the individual voids and the 
pressure falls. That is the pattern indicated by 
a normal cystometrogram and it illustrates to 
what great lengths nature has gone to protect 
the upper urinary tract from changes in pres- 
sure while the bladder is filling. 

Other mechanisms that also keep bladder 
pressure from being reflected into the kidney 
pelvis are peristalsis of the ureter, so long as 
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the ureter is not dilated, and the ureterovesi- 
cal valve. At the moment of bladder compres- 
sion, when the pressure goes to 25 or 30 mm. 
of mercury, the ureterovesical valve is tightly 
closed and there is no pressure exerted in the 
upper tract. 

If one were to make a retrograde pyelo- 
gram, using a syringe for filling the kidney 
pelvis, and raised the intrapelvic pressure to 
a considerable degree, that kidney might not 
secrete any urine for 48 hours. The same 
phenomenon is often seen with ureteral cal- 
culi—obstruction and increased _intrapelvic 
pressure have been sufficient to halt kidney 
function temporarily. The kidney is very sen- 
sitive to sudden changes in secretory pressure 
in the pelvis. The bladder actively relaxes dur- 
ing filling and in this way the upper urinary 
tract is protected from sudden changes in 
intravesical tension. 

What happens to the patient with an ob- 
structive lesion at the vesical orifice? Work 
hypertrophy of the bladder musculature takes 
place, seen in cystoscopy as trabeculations. 
The measure and duration of the vesical orifice 
obstruction can be taken by estimating the 
amount of trabeculation present. These blad- 
ders become thick-walled and hypertrophied. 
For a time so-called work hypertrophy com- 
pensates for the obstructive lesion and the 
bladder empties even though the urine must 
flow against considerable resistance in the 
urethra. 

There comes a time, however, when this 
compensatory mechanism breaks down. Then 
the bladder begins to distend and the patient 
begins to carry residual urine. The muscula- 
ture can no longer take care of the additional 
burden placed on it. 

If one makes a cystometrogram on a pa- 
tient with a thick-walled, hypertrophied blad- 
der, then one sees great variation from the 
normal pattern discussed earlier. After inject- 
ing 50 ce. of fluid, one records a resting level 
of pressure. Addition of another 50 cc. sends 
the pressure up. It is just like a series of stair 
steps. Then finally when the patient does get a 
bladder contraction (and he gets it generally 
before the 450 cc. level is reached because a 
thick-walled bladder does not distend as a 


POSTGRADUATE MEDICINE 











normal bladder does) his pressure goes up, 
sometimes as high as 100 mm. of mercury. 
A markedly hypertrophied and strengthened 
bladder wall can raise terrific pressure. 

You can see that under these circumstances 
the kidney is secreting urine against constant- 
ly changing intravesical tension. It means that 
no urine will be delivered from the kidney 
pelvis to the bladder unless the pressure in 
the kidney pelvis exceeds that in the bladder, 
and the latter is constantly changing. 

The kidneys do not take kindly to this pres- 
sure relationship. There are a number of fac- 
tors that influence the secretion of urine, and 
one very important one is intrapelvic secre- 
tory pressure; if that is constantly changing 
kidney function suffers. As I said before, the 
type of kidney lesion resulting from back- 
pressure is not like the nephritides; it is re- 
versible and is not nearly as hard to deal with 
as a chronic bilateral pyelonephritis of long 
standing. 

The dysfunction that occurs in the kidney 
is chiefly tubular in origin. The function of 
the tubules is reabsorption of fluid—have you 
ever considered how important this reabsorp- 
tion is? The filtrate in a Bowman’s capsule 
has about 25 mg. of urea per 100 cc. of blood. 
The concentration of urea in the- urine can 
reach a figure of 2.5 per cent; in other words, 
the concentration of urea in the urine is 100 
times greater than at the beginning of the 
tubules. We normally secrete an average of 
1500 ce. of urine in 24 hours, with an average 
normal specific gravity of 1.015, and in the 
process we secrete about 32 gm. of urea. If 
we were to try to get rid of the urea without 
the help of the tubular system we would have 
to secrete 150,000 cc. of urine in 24 hours, 
and drink 250,000 cc. of water. Man would 
be unabie to do anything but drink and uri- 
nate. The tubular system makes possible the 
reabsorption of fluids which are used over 
and over again in urinary secretion. When a 
person dies of thirst he dies of uremia be- 
cause there is no longer any fluid for urinary 
secretion. 

Under normal circumstances, the level of 
urea in the blood is 25 mg. per 100 cc.; the 
blood is never completely cleared of urea. 
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When the tubular system begins to fail, as it 
does in these vesical orifice obstructions, then 
the blood level of urea is established at a 
new point, maybe 50 mg. of urea per 100 cc. 
of blood, the nonprotein nitrogen (N.P.N.) 
at 30 to 35 and the blood urea nitrogen 
(B.U.N.) at 10 to 15; these begin to accumu- 
late in the blood and establish a new level. 
The kidney filter is not badly damaged be- 
cause the urea level does not continue to rise 
indefinitely, but the level of urea in the blood 
becomes higher and remains so. 

The symptoms that develop in such patients 
are anorexia, nausea, vomiting, headaches, 
visual disturbances, blurring of vision, coarse 
muscle tremors and intractable hiccoughs, 
drowsiness, stupor, finally coma, and in some 
cases convulsions. 

The laboratory findings are profound sec- 
ondary anemia and nitrogen retention in the 
blood and sometimes acidosis because the 
acid-base balance is upset in poor kidney 
function. 

In caring for these obstructive lesions of 
the bladder we must try not only to relieve the 
patient of his symptoms but also to protect 
his upper urinary tract. Once these obstruc- 
tive lesions are adequately treated by surgery, 
the trabeculations of the bladder disappear, 
within 6 to 10 months the bladder is per- 
fectly smooth, its capacity increases and the 
walls thin out. 

These patients have complications of the 
cellules and diverticula because of the enor- 
mous intravesical pressure that develops at 
the moment of bladder contraction; the pres- 
sure increases to two or three times the nor- 
mal level and a weak place in the bladder 
balloons out. 

I would like to say just a few words about 
the types of lesions mentioned earlier. Benign 
prostatic hypertrophy is exceedingly common 
after the age of 50. It is estimated that about 
34 per cent of the men in the United States 
in the age group beyond 50 have some benign 
prostatic hypertrophy. The lesion begins in a 
particular place in the prostate gland, in the 
periurethral prostatic glands. As these under- 
go hyperplasia they form pathologic lobes— 
lateral lobes, middle lobes, sometimes an an- 
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terior lobe—and these obstruct the urethra. 
Around these there is developed a so-called 
surgical capsule which is used by the surgeon 
in shelling out the prostate. When these enu- 
cleation operations are done the entire pros- 
tate gland is not removed—the shell of the 
prostate is left behind. On rectal examination 
this capsule appears as a symmetric, smooth, 
round enlargement with the consistency of the 
normal prostate or softer than normal. The 
landmarks are all normally present except the 
median furrow. In a normal prostate there are 
two lateral sulci and a median furrow. With a 
surgical capsule the lateral sulci are very 
deep and the median furrow is completely 
obliterated. It is a symmetric, smooth, soft 
enlargement and has no fixation. 

Carcinoma of the prostate starts out as a 
hard lump in the prostate gland and in the 
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advanced case it is a nodular, fixed, asym. 
metric enlargement that may fill the whole 
rectum. Cancer of the prostate begins in the 
posterior lamella close to the rectum. It must 
go all the way through to the urethra before 
it produces obstructive lesions. If you will all 
train yourselves to make rectal examinations 
in every male patient you see, you will begin 
to find hard lumps in the prostate at a time 
when they can be successfully operated. If | 
have impressed you with the importance of 
this one point I will feel well rewarded, be- 
cause the only way that we can begin to cure 
patients with cancer of the prostate is through 
early detection. This depends on the men who 
see these patients in their regular practice and 
who become skillful at making rectal exam- 
inations and recognizing early cancer of the 
prostate. 


19. THE FACE IN DIAGNOSIS. IV. 


Only when it is extreme can anaemia be diagnosed without examination 
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of the blood. Occasionally one can be directed quickly to the diagnosis of 
primary anaemia by noticing premature grey hair. Addison’s anaemia typi- 
cally displays a lemon tint in the complexion. Jaundice often makes its 
earliest appearance in the face, particularly the conjunctivae. The earthy 
colour of the chronic malarial patient is not unlike it. In pronounced poly- 
cythaemia the intensity of the plum coloration is usually unforgettable. With 
rare exceptions cyanosis by itself points to respiratory or circulatory failure. 
Here, in our diagnostic judgment, it is well to remember that the best gauge 
of blood-flow in the skin is not colour but temperature. One will note promi- 
nent or shining eyes with a full neck and perhaps the dark reddish skin of 
the person with exophthalmic goitre. Such a person is likely to fidget yet 
blink the eyes infrequently. Sometimes one has to determine whether a 
slight exophthalmos runs in the family or was always present. Occasionally 
one will see the scar of a thyroidectomy, and this will go far to explain the 
woman’s nervousness. One often can recognize the person with hypothy- 
roidism and the pudgy anaemic-looking face, the slow answers, perhaps a 
hoarse voice, and some overweight. The man with pituitary disease can be 
recognized in a moment, with his distinctive raucous voice, his massive ugly 
features, and his large hands and feet. 

Pierrhos StKatsareas, Lancet, October 31, 1953, p. 929 
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Newer Drugs for 


General Anesthesia 


0. SIDNEY ORTH* 


University of Wisconsin Medical School, Madison 


Iv administering an anesthetic to a patient 
for a general surgical procedure, I feel that 
the doctor has three basic requirements to 
fulfill: (1) to consider the safety of the pa- 
tient; (2) to provide satisfactory operating 
conditions for the surgeon, and obviously we 
are concerned here chiefly with adequate mus- 
cular relaxation and a minimizing of bleed- 
ing which might prolong the operative time; 
and (3) but decidedly minimal to the first 
two considerations, is the matter of pleasant- 
ness for the patient. I think that we can pro- 
vide all three in practically every instance, 
and if we can produce amnesia or freedom of 
apprehension for the patient we certainly 
should do so. If we can provide relief of pain 
for which the operation is to be performed, 
that also is ideal. However, we must remem- 
ber that there is a definite cost if pain is re- 
lieved, and we have to evaluate the relief of 
pain against the long-run safety of the patient. 

Within the past 20 years there have been 
introduced a number of pharmacologic agents, 
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Whenever a general anesthetic is adminis- 
tered, the patient’s safety must have priority 
over convenience for the surgeon or pleas- 
antness for the patient. Adequate oxygena- 
tion and carbon dioxide for elimination are 
mandatory after respiratory depressant 
drugs have been given. Hazards in the use 
of ultra-short-acting barbiturates, muscle 
relaxants, hypotensive drugs and trichloro- 
ethylene are noted. The safety advantages 
of ether in comparison with all other gen- 
eral anesthetic agents are re-emphasized. 


such as the ultra-short-acting or short-acting 
barbiturates. When we consider the role of 
these drugs in anesthesia, we realize that they 
chiefly provide pleasantness for the patient, 
because they produce rapid unconsciousness. 
They are not effective as far as relaxation is 
concerned nor have they any significant anal- 
gesic effect. 

The relaxant drugs introduced within the 
past 10 years provide very adequate relaxa- 
tion and reduce the. amount of barbiturate 
needed for an operative procedure, but they 
sometimes increase the risk to the patient and 
certainly do not provide the maximum safety. 

Despite these two large groups of drugs, 
which satisfy the second and third require- 
ments previously enunciated, the safety of the 
patient still should be the chief concern and 
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the chief requirement for anesthetization. In 
providing for the safety of the patient we 
should attempt to maintain as nearly a homeo- 
static condition in the individual as is possi- 
ble in relation to his conscious state. We are 
primarily concerned, then, with adequate 
function of the so-called transport system of 
the body—the respiratory and circulatory sys- 
tems. These systems are concerned with the 
transportation of oxygen, of carbon dioxide 
and of the anesthetic agent. 

The anesthetist is obliged, | feel, to provide 
adequate tidal exchange for a patient whom 
he has made unconscious. If tidal exchange is 
not adequately maintained there will be a de- 
ficiency of oxygen, with consequent damage 
to the cerebral and the coronary circulation, 
and there will also be inadequate removal of 
carbon dioxide. Studies made in several cen- 
ters have shown that hepatic and renal func- 
tion, and possibly also cardiac arrhythmias 
and coronary dysfunction, may be more con- 
cerned with lack of removal of carbon dioxide 
than with adequate oxygenation. 

For over a century, during anesthesia, we 
have considered the sustaining of the circula- 
tory system to be a prime requisite. A fairly 
large group of drugs has been introduced 
recently for the purpose of producing hypo- 
tension, but I do not feel that hypotension 
should be induced except for very limited and 
very specific operations. There are certain 
selected indications for the use of hexa- 
methonium bromide (C-6) or of the recently 
released Arfonad (the old Ro2-2222 drug), 
but I think the crux of the situation came in a 
talk I heard a few weeks ago when the speaker 
said, “Would you want a hypotensive technic 
employed on yourself or on a relative for an 
elective operation?” This statement was made 
in discussing the production of blood pres- 
sures of 80 or 60 systolic for such operations 
as gastric resections, hysterectomies or pro- 
cedures of that nature. 

When we realize that the mortality rate in 
cases where there has been adequate study 
with hypotensive technics is certainly in the 
range of 1 in 250 to 1 in 400, I believe that 
our answer would be decidedly no for elec- 
tive procedures; for general procedures I can 
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only condemn the technic. I know there are 
many persons who won’t agree with me on 
that point, but after teaching physiology for 
some 15 years it is hard to consider deliber- 
ately lowering the pressure as much as you 
can for an operation, when always before we 
have tried to sustain it. 


Short-acting Barbiturates 


In the group of ultra-short-acting barbitu- 
rates, for approximately 20 years we have had 
available thiopental (PENTOTHAL®) sodium 
and EVIPAL®, and within the past five years 
there has been introduced the thioseconal de- 
rivative, thioamylal (suriTAL®). The public 
has been unduly informed regarding these 
drugs, and | am afraid that many of us use 
them somewhat more than we are really justi- 
fied in doing. Most of the popular articles 
that have been written about these thiobarbi- 
turates tell blissfully that they effect quick 
loss of consciousness, that respiration is main- 
tained and that circulation is sustained, and 
never point out any of the harmful effects 
which may arise as a result of their use. 

We see patients before operation and find 
that they want to be given a shot of this “stuff 
in the arm,” and many of them ask for it by 
its trade name. Some patients do not just 
desire it but request it, and occasionally a 
patient will literally demand that the drug be 
administered. I do not believe that we should 
be swayed by their demands if their safety 
may be jeopardized by such a procedure, and 
I usually ask them whether they are going 
to tell the surgeon what size thread to use to 
sew them up, and point out that they know 
much more about the size of thread than they 
do about the action of these drugs which can 
make them unconscious. 

Just recently we had the daughter of a phy- 
sician in the state of Wisconsin who was to 
have an endometrial biopsy performed, and 
when one of the residents visited her the night 
before she insisted that she must be given 
Pentothal sodium intravenously. The gyne- 
cologist talked with me the next morning and 
said he wanted to be certain that this girl 
would be able to leave the hospital by noon 
because she was to have some iodine tests 


POSTGRADUATE MEDICINE 











run later in the afternoon and he didn’t want 
anything to interfere with her being perfectly 
oriented and able to have those tests done 
satisfactorily. I simply approached her with 
the point that she would certainly expect her 
father to do what he thought was best for a 
patient, and that she should feel the same as 
far as I was concerned, and that I wasn’t 
going to give her intravenous barbiturates for 
this procedure. She told me later that she 
hated me for a few minutes, and I told her 
I had very broad shoulders and didn’t mind 
whether she hated me or not if I knew that 
her interest was being better served. I said 
that I couldn’t be positive that if I had given 
her even a minimal amount of thiobarbitu- 
rates that she would not at least be depressed, 
have diplopia and possibly other effects and 
for a longer time than the limit the gyne- 
cologist had specified for recovery. 

Patients may come in to have a fracture set 
and, in many cases, the physician will simply 
inject 500 mg. or 750 mg. or, in some cases, 
a full gram of one of the thiobarbiturates and 
then set the fracture. In some instances pa- 
tients have been permitted to drive a car an 
hour or so afterward. I think that at least a 
small percentage of highway accidents may 
be due to reactions to the barbiturates. Cer- 
tainly the reactions I have seen in robust in- 
dividuals, with whom one would not suspect 
any difficulty, would make me consider it ex- 
tremely hazardous to let any patient drive a 
car within an hour or so after he had had an 
intravenous barbiturate. 

For example, last fall one of our football 
halfbacks came in to have some fluid aspirated 
from his knee. This boy weighs 190 pounds, 
is 5 feet, 11 inches tall and looks almost like 
an Adonis in physical build. One would never 
expect him to have a delayed drug reaction. 
At the request of the orthopedic surgeon, we 
injected 450 mg. of thiobarbiturate over a 
minute interval. After the first 350 mg. was 
administered, he had not lost consciousness 
completely and his lid reflexes were still pres- 
ent. He was then given an additional 100 mg. 
of the drug, a puncture was made into his 
knee joint and about 125 cc. of fluid were 
aspirated. The patient began to move his eyes 
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and responded to commands in about 15 
minutes. I was called away to another operat- 
ing room and left a resident in charge of the 
patient. A half-hour later I came back and was 
told this story: The fellow had been able to 
stand up and put his trousers back on but 
then had just slumped down in a heap and it 
had taken three people to lift this limp 190 
pound halfback onto the operating table. The 
boy was taken to the orthopedic ward (this 
was around 11:30 in the morning) and he 
didn’t feel like going home until 5 o’clock 
that evening. 

Now, we could guess that we could inject 
such an amount of thiobarbiturate into most 
people and have them able to be up and walk- 
ing around in an hour, or two hours at most, 
but this robust athlete was an exception. 

When I reported the case at our depart- 
mental staff meeting, one of the other mem- 
bers said, “Oh, yes, last spring he came in 
for the same procedure. | injected 50 mg. of 
meperidine intravenously, and after about 10 
minutes we gave him some nitrous oxide to 
breathe and he didn’t wake up from the ni- 
trous oxide for a full 10 minutes after the 
fluid was aspirated from his knee.” So he ob- 
viously has a very limited capacity for han- 
dling depressant drugs. 

I just heard of a case in a prominent hos- 
pital where a boy of 16 had been brought in 
with a fractured nose. Over a period of 20 
minutes, he was given 1.5 gm. of one of the 
thiobarbiturates to keep him quiet so the frac- 
ture could be set. The boy had a good color 
and was moving a bit when they sent him 
back to the ward. Two hours later someone 
happened to check to see how he was doing 
and found him dead in bed! Such an occur- 
rence fits right in with the report made by the 
armed forces early in World War II that the 
incidence of deaths after the intravenous ad- 
ministration of barbiturates was four times 
greater than with all other anesthetics com- 
bined. In a later report that ratio was raised 
to 12. 

I think the mechanism of reaction can be 
explained quite easily from a_ physiologic 
standpoint. As long as there is pain and stimu- 
lation by afferent impulses into the brain and 
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to the respiratory center, respiration is quite 
adequate. With the removal of the stimulus 
and with relief of the pain, that “drive” is 
eliminated and the cells of the respiratory 
center may become so depressed that they 
fail to function rhythmically. Unless there is 
adequate attention, patients will be found 
dead. 

When the thiobarbiturates are to be used 
they should not be used alone, but there 
should be adequate premedication to take 
care of at least a great deal of the pain which 
may arise. The premedication is similar to 
that used with an inhalational anesthetic 
agent—8, 10, 12 or 15 mg. of morphine; 10 
to 20 mg. of PANTOPON®; 50 to 100 mg. of 
DEMEROL®, or other analgesic drug, along with 
a drying agent. With such a technic the 
amount of thiobarbiturate, which has a far 
greater depressant effect on the respiratory 
center than even these analgesic drugs, can 
be reduced to a half or even a third for opera- 
tive procedures. 

We just had a 12 year old patient on whom 
our senior surgeon had operated some two 
weeks earlier for a toxic and possibly malig- 
nant thyroid. Before the operation it was 
thought the child had paralysis of one vocal 
cord, but we could not confirm that at the 
time we intubated her before the thyroidec- 
tomy. She came back for a direct laryngosco- 
py to determine what the activity of the cords 
might be. After adequate premedication she 
was given 150 mg. of one of the thiobarbitu- 
rates and 20 mg. of succinyl choline for re- 
laxation. Very adequate exposure of the cords 
was obtained. The child began to breathe 
within about 30 seconds, her pulse remained 
regular, and within less than 10 minutes she 
was able to sit up and carry on a perfectly 
rational conversation. | don’t think that is 
anything phenomenal; it is simply the way 
I believe one should use the thiobarbiturates. 

The timing of administration of the drug 
is also quite important. One should try to 
limit the last administration of a thiobarbitu- 
rate to about the duration an injection has 
been in effect, as determined by a bio-assay 
of the patient. To some you will have to give 
subsequent doses every five minutes; for 
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others it may be 10 or even 20 minutes be- 
fore additional fractional amounts are neces- 
sary early in a procedure. If you will cooper- 
ate with the surgeon and let him tell you about 
how long it is going to be before the end of a 
procedure, so that you don’t give a dose of 
barbiturate in the last interval, your patients 
will have adequate respiratory exchange in 
that last interval by the drive from the surgical 
procedure. Even though they may move with 
the last one or two skin sutures, they will 
have complete amnesia about that and will 
have adequate respiratory exchange in the 
postoperative period. 


Muscle Relaxant Drugs 


When | studied pharmacology 15 or 20 
years ago, the textbooks all stated that the 
muscle relaxing drugs (there then was only 
one—curare or a curare extract) were purely 
a pharmacologic tool to study the transmis- 
sion of nerve impulses. As all of you know, 
that description very rapidly changed early 
in the 1940’s, At first a purified mixture of 
all the alkaloids of the Chondrodendron to- 
mentosum family became available and we 
had InTOCOsTRIN.® Then the most potent al- 
kaloid from this mixture of about nine com- 
pounds, so-called d-tubocurarine was mar- 
keted. Different types of that were made and 
they are the products Metubine, Mecostrin, 
and so on. In the last five or eight years, the 
synthetic compound C-10, or syNCURINE®, has 
become available. Also, in France and Italy, 
chemists have worked on this family of drugs 
and Bovet has produced gallamine (FLAXE- 
piL®). Within the past few years we have had 
available the dicholine succinic acid combina- 
tion known as succinyl choline. 

We know that these drugs have different 
mechanisms of action. Some act by inhibiting 
depolarization at the motor end-plate, and 
some act by preventing repolarization after 
the depolarization has occurred. That is a 
matter of theoretical, not practical interest. 
Perhaps I should also say that some of these 
drugs apparently have both mechanisms of 
action, but act for various lengths of time. 

Succinyl choline has provided one of the 
greatest advances, as far as new drugs are 
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concerned, in the past several decades. It be- 
comes almost totally effective and there is a 
maximal relaxation within about one or two 
circulation times, some 30 to 60 seconds. An 
adequate dosage insures essentially complete 
paralysis for two to five minutes; even if a 
tremendous overdosage were given, | believe 
spontaneous respiration would resume in most 
patients before circulatory failure would oc- 
cur. We do not permit that possibility even 
to exist; we have a fixed rule that if we use 
one of the succinyl choline preparations 
(there are several different companies which 
now have the product on the market), we 
then use a bag and mask and inflate the pa- 
tient’s lungs with oxygen during this double 
circulation time. We set a minimum time of 
45 to 60 seconds to inflate the lungs if we 
are going to use this drug for intubation. We 
do not use it for continuous relaxation, al- 
though that technic is employed in some 
places. The drug is put up in ampules of 50 
mg. per cubic centimeter, enough to put into 
a 500 or 1000 cc. infusion bottle and have a 
continuous drop for relaxation. We do use 
succinyl choline for short periods of relaxa- 
tion and short procedures and we think its 
very brief action is extremely advantageous. 

As to dosage, to an adult in good health we 
give probably not less than 40 mg. and often 
as much as 60 or 80 mg., which produces 
flaccidity. Succinyl choline is one of these 
drugs that interfere with repolarization and 
since it is a cholinelike derivative, initially it 
stimulates motor end-plates. If it is injected 
at a fairly rapid rate, 30 seconds or less for 
the dosage, there is stimulation at enough 
motor end-plates so that musculature twitch- 
ing or fasciculation occurs. After the initial 
stimulation, the motor end-plate apparatus 
apparently is depolarized, and there is flac- 
cidity until the drug is partially converted in 
the body to the less active monocholine de- 
rivative rather than the dicholine derivative, 
before it is finally destroyed. 

All the other muscle relaxant drugs are es- 
sentially unchanged in the body and are chief- 
ly excreted in the urine. It takes a longer in- 
terval, then, before full relaxation occurs 
when they are used—between two and eight 
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minutes. As a rule, we give inflation for at 
least four minutes after using one of those 
drugs, if we are trying to attain maximum 
relaxation, before we perform intubations or 
other procedures for which relaxation is de- 
sired, being sure that there is full oxygena- 
tion all that time. 

The duration of the drug’s action, of 
course, is determined by its breakdown and 
by the mechanism of excretion, and it is its 
extremely rapid breakdown which makes suc- 
cinyl choline so valuable. There is little chance 
of getting the patient into a dangerous condi- 
tion unless more than the recommended 
amount of the drug is given. 

There are side effects from these relaxant 
drugs. Early in the use of Intocostrin and 
d-tubocurarine definite amounts of secretions 
and bronchospasm were noted by observers. 
It is felt, and has been shown, that there is 
release of histamine with certain products. 
With further purification, the amount of hista- 
mine released and the side reactions of hista- 
mine effects have been minimized. The other 
relaxant drugs do not produce the histamine 
effect and, therefore, that hazard is removed. 

There are antagonists to these muscle re- 
laxant drugs, but their use certainly should be 
minimal and it is accompanied by extreme 
danger. There might be nice stimulation of 
respiration for 5, 10, or 15 minutes after 
neostigmine or Tensilon is administered, but 
there may then be a subsequent decline, just 
as with overdosage of the barbiturates. If the 
patient isn’t observed until we are sure the 
effect of the relaxant drug has worn off there 
may be difficulty. 


General Anesthetic Agents 


Even though the volatile and gaseous agents 
are not as new as the others I have mentioned, 
they still have a great field of usefulness. In 
fact, when training residents, we permit none 
of the relaxant drugs or barbiturates to be 
used initially until the residents know how to 
maintain an airway and can give nitrous 
oxide, ether and cyclopropane properly. We 
feel that ether still has considerable merit, 
and in, the hands of the occasional anesthetist 
or of a person who is not fully acquainted 
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with the dangers of many of the other drugs 
that it is the safest of all of the agents. Last 
year, of a total of 5300 anesthesia administra- 
tions, we employed ether in about half, or some 
2600. The big objection to ether is that it is 
so easily identified. There still is a wide- 
spread false impression that there is a much 
greater incidence of nausea and vomiting after 
ether than with any other agent. This impres- 
sion resulted from the fact that in the early 
days ether was used for the more difficult 
upper abdominal procedures where nausea 
and vomiting are more likely to occur. If we 
keep records of the use of ether for the region 
of operation, we find that the region of opera- 
tion, regardless of the anesthetic agent, is the 
biggest factor in postoperative nausea and 
vomiting. 

Trichloroethylene is the last agent I will 
mention. It has been highly publicized, and 
self-administration for obstetric analgesia, 
dental analgesia and other effects has been 
advocated. We know that cardiac irregulari- 
ties are very likely to occur when trichloro- 
ethylene is used, and I do not believe that it 
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is any safer to use it for self-administration 
than to have a patient read a health column 
in the paper and then treat himself for any 
other medical condition. 

We use trichloroethylene as a supplement 
or adjuvant with nitrous oxide and know that 
it is a very effective agent. It gives remarkable 
analgesia and, in instances where muscular 
relaxation is not necessary, offers very ade- 
quate supplementation to nitrous oxide. It 
does not give adequate muscular relaxation, 
and we do not feel that it is safe to use it 
alone. When it does supplement nitrous oxide, 
there still is cardiac arrhythmia in approxi- 
mately two-thirds of the patients to whom it is 
given, and again, the need for augmenting the 
respiration. If tachypnea develops the admin- 
istration of trichloroethylene should be reduced 
so that there is better minute volume and 
tidal exchange. 

In closing, I might say that the administra- 
tion of an anesthetic to a patient demands 
the maximum maintenance of normal physi- 
ologic mechanisms that the administrator can 


possibly provide. 


20. THE FUTURE OF CLINICAL NEUROLOGY 


Today the clinician has the help of a large and ever-increasing number of 
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ancillary methods of investigation—radiography, electro-encephalography, 
electromyography, biochemical tests, and the like. The fact that these pro- 
cedures usually have to be carried out by an expert, who is not himself a 
clinical neurologist, has tended to create in the minds of some people an 
artificial distinction between clinical neurology and these other valuable 
methods of investigation. From the methodological point of view, however, 
there is no such distinction: an angiogram, an electro-encephalogram, or a 
determination of the protein content of the cerebrospinal fluid is no more 
and no less an observation made upon the patient than the elicitation of 
his knee-jerks, but it acquires significance only when brought into relation- 
ship with the observations made by the clinician, and this is a task which 
only the clinician is competent to carry out. 

Sir Russell Brain, The Lancet, November 28, 1953, p. 1109 
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Diagnostic and Therapeutic 
Uses of lodine'! 


MARTIN PERLMUTTER AND STANLEY L. SLATER* 


State University of New York, New York City 


A sy-propuct of the development of radio- 
active materials for military purposes has been 
the availability of relatively large amounts of 
radioactive isotopes for biologic uses. Of all 
the radioactive isotopes which the Atomic 
Energy Commission has made available, none 
has been of greater diagnostic and therapeu- 
tic value to the clinician than one of the radio- 
active isotopes of iodine—I'*".+ 


Useful Properties of I'*' 


The properties of I'*' which make it of 
great clinical value are listed in table 1. Radio- 
active iodine is available as the sodium iodide 
salt in a very dilute chemical solution. It is 
so dilute that a quantity of solution contain- 
ing sufficient radioactivity to ablate complete- 
ly all functioning thyroid tissue in a normal 
person contains insufficient iodide to be de- 
tectable chemically. The physicist is able to 
detect I'*' by the use of electronic devices 
such as a Geiger counter which detects the 
particles emanating from the I'*'. Because 
such chemically minute amounts of Nal'*’ 
are ingested, even in therapeutic doses, there 
is no taste or odor to these solutions. Patients 
who cannot tolerate a saturated solution of 
*Department of Medicine, College of Medicine, State Univer- 
sity of New York, and the Medical Department of Maimonides 


Hospital, Brooklyn, New York. 


Presented at the October 1953 meeting of the Rudolf Virchow 
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The authors list and explain the five prop- 
erties of radioactive iodine—I'*'—which 
make this isotope most useful in the diag- 
nosis and treatment of thyroid disease. The 
various types of diagnostic use of I['*! are 
described along with the value and limita- 
tions of these methods. Indications for the 
therapeutic use of radioiodine are discussed. 
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potassium iodide or Lugol’s solution because 
of skin eruptions or other reactions can toler- 
ate I'*' with no untoward reactions because 
of the minute amount of iodide involved. The 
fact that it is tasteless, odorless and without 
side effects makes it most useful in treating 
agitated, apprehensive hyperthyroid patients. 

Almost all of the I'*' administered to a 
patient is either accumulated by the thyroid 
gland or is excreted in the urine. Thus, of all 
body tissues, only the thyroid gland and the 
urinary tract are usually exposed to any ap- 
preciable concentration of this isotope. Fortu- 
nately, the passage of I'*' through the urinary 
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TABLE 1 


VALUABLE Properties OF RADIOACTIVE IODINE 


os 


. Solutions powerful enough to ablate the thy- 
roid are so dilute that they are tasteless, odor- 
less and cause no reaction in patients allergic 
to iodine. 

2. Only the thyroid receives irradiation since all 
the iodide either is accumulated by the thyroid 
or excreted in the urine. 

. The beta rays which destroy cells penetrate 
only 2 mm.—thus only thyroid cells are killed. 

. The relatively innocuous gamma rays penetrate 
great distances and are detected by suitable 
Geiger counters. 

. The half-life of I is eight days. This is too 
short to cause prolonged irradiation of the body 
and long enough to allow transportation with- 
out great loss of potency. 


w 


— 


uw 





cs 


tract is rapid, so that no demonstrable renal 
or bladder damage has been reported. 

When I'*' disintegrates, both beta and 
gamma rays are emitted. The beta rays pene- 
trate body tissue to a distance of only 2 mm. 
Only cells within this distance of a collection 
of I'*' are injured or destroyed; cells at a 
greater distance are unaffected. In addition to 
the limited range of the beta rays emitted, 
the thyroid capsule per se seems to protect 
the tissue around it so that the parathyroid 
glands, imbedded as they often are in the 
thyroid, remain functionally and histological- 
ly normal, even after the thyroid has been 
completely destroyed by large therapeutic 
doses of radioiodine. 

The gamma rays, on the other hand, pene- 
trate for long distances through body tissue, 
glass, fluid and air. The gamma rays are most 
useful in indicating the presence and concen- 
tration of I'*' in fluid or tissues by means of 
a Geiger-Miiller tube or similar devices. Doses 
of I'*' can be administered which will emit 
diagnostically useful quantities of gamma rays 
but which will have no clinical effect on the 
thyroid gland from the beta rays emitted con- 
comitantly. Doses of I'*' are measured in 
terms of microcuries (one-millionth of a 
curie) and millicuries (one-thousandth of a 
curie). Tracer doses, used for diagnostic pur- 
poses, usually range from 5 to 100 micro- 
curies, depending on the test and equipment 
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used. Therapeutic doses may range from three 
or four to several hundred millicuries, depend- 
ing on the condition being treated. 

The half-life of radioactive iodine is eight 
days. This means that starting with a given 
quantity of I'*’, at the end of eight days half 
of the I'*' will have disintegrated and the 
medium will contain half of the original 
amount of I'*'. This is a most valuable time 
period for clinical use. It is long enough to 
permit transportation from the few sites of 
production, standardization and storage prior 
to use, with retention of sufficient radioactiv- 
ity to be clinically useful. I'*°, another radio- 
active isotope of iodine, has a half-life of only 
12 hours. On the other hand, a half-life of 
eight days is not extremely long; carbon" 
has a half-life of 5000 years. C'* might con- 
taminate the body for a lifetime but I'*', even 
in large therapeutic doses, usually will have 
decomposed and disappeared from the body 
within two months after ingestion. Thus, radi- 
ation exposure to I'*' is not overly prolonged. 


Diagnostic Uses of I'*' 


The major diagnostic use of I'*' at the 
present time is in assaying the state of func- 
tion of the thyroid gland. Various technics are 
employed in performing this assay. The first 
consists of measuring radioactivity in urine 
excreted during the first and second 24 hour 
periods after the ingestion of a tracer, or test, 
dose of I'*', This technic is adequately de- 
scribed in Skanse’s monograph.’ The average 
excretion in the normal person is 66 per cent 
of the ingested dose of I'*' in 48 hours. If 
considerably more I'*' is excreted during this 
period, it is suggestive of decreased thyroidal 
accumulation of iodine and hypothyroidism. 
On the other hand, a considerably decreased 
excretion is suggestive of increased thyroidal 
avidity for iodine and hyperthyroidism. We 
rarely use this method because of the difficul- 
ty of collecting two reliable 24 hour urine 
specimens. 

The second and more direct method of 
measuring thyroid function consists of placing 
a Geiger-Miiller tube (or equivalent appara- 
tus) a fixed distance from the neck and count- 
ing the radiation from the head and neck 
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area. A background count is then obtained; 
this may be done in several ways. We obtain 
our background count by interposing a one- 
inch thick lead block between the neck and 
the Geiger-Miiller tube. The difference be- 
tween the two counts is considered to be the 
count coming from the radioiodine collected 
by the thyroid gland. This count is then com- 
pared with the count obtained from a known 
quantity of I'*', and the percentage of the in- 
gested dose collected by the thyroid gland is 
then computed. The normal range for this 
percentage varies from laboratory to labora- 
tory, depending on the exact technic used; in 
our laboratory, the normal range is from 15 
to 50 per cent. 

The third method of determining the level 
of thyroid function is the most physiologic 
and assays the rate of release of newly-formed 
radioactive thyroxin into the serum. This is 
accomplished by measuring the concentration 
of serum protein bound I'*' two to three days 
after ingestion of the tracer dose. It is a most 
useful method and early reports”* indicate 
that it has a smaller percentage of error than 
the other two methods. It has the disadvan- 
tage of requiring tracer doses of 100 to 200 
microcuries compared with 5 to 20 micro- 
curies which may be used with the direct neck 
counting method. 

In using the above technics for an assay of 
thyroid function, one must be aware of cer- 
tain interfering factors which will cause spuri- 
ous results. The ingestion or administration 
of inorganic iodides, thyroid extract or or- 
ganic iodine compounds of various types, such 
as are used in diagnostic roentgenology, will 
result in false low uptakes of I'*'. The effect 
of these agents may last for many months and 
unless the possibility of their administration 
is always considered, one may obtain many 
puzzling results. False high uptakes of I'*' by 
the thyroid have been observed after the in- 
gestion of certain drugs such as thiocyanate, 
erythrol tetranitrate, BUTAZOLIDIN®, Felsol, 
para-aminobenzoic acid and thiouracil deriva- 
tives, and in the simple goiter of puberty and 
iodine deficiency.* In thyroiditis, the uptake 
of the thyroid gland is usually nil; this may 
be so even in the presence of a normal or 
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elevated serum protein bound iodine. In fac- 
titial thyrotoxicosis, a similar combination of 
laboratory findings may be observed. Fac- 
titial thyrotoxicosis is a clinical state in which 
a psychotic patient or a malingerer surrepti- 
tiously ingests large quantities of thyroid ex- 
tract and presents the classic clinical and lab- 
oratory evidence of hyperthyroidism in every 
respect except two; namely, the thyroid gland 
is not palpable and the uptake of I'*’ is nil. 

Allowing for the conditions noted in the 
previous paragraph, the assay of thyroid func- 
tion using I’*’ can be of great diagnostic value 
in hyperthyroidism and hypothyroidism. In 
the diagnosis of the status of the thyroid in 
patients who were diagnostic problems, both 
Skanse' and Jaffe’ agree that the radioactive 
iodine technic is usually diagnostic in 90 per 
cent of the patients, the determination for the 
serum protein bound iodine is diagnostic in 80 
to 85 per cent and the basal metabolic rate in 
65 to 70 per cent. As pointed out by Means,° 
these three tests measure slightly different 
aspects of thyroid function and at times all 
three are necessary to understand the physio- 
logic state of the thyroid. Of the three, the 
radioiodine tracer technic is probably the 
most accurate, the least troublesome to the pa- 
tient, and the best screening test of thyroid 
function. 

In addition to its use in assaying thyroid 
function, I'*' also is used diagnostically in 
detecting functioning thyroid tissue in other 
than the usual cervical location. In our meth- 
od of direct thyroid measurement, the pres- 
ence of aberrant functioning thyroid tissue 
may be suspected because of the presence of a 
high background count. In searching for aber- 
rant thyroid tissue, a directional Geiger-Miil- 
ler counter tube is used. This consists of a 
lead-encased Geiger-Miiller tube with a small 
aperture for detecting gamma rays; the lead- 
encased tube can be placed over any part of 
the body and any localized source of gamma 
rays can be detected after the ingestion of a 
dose of I'*'. In doing this, the suspect area is 
compared with the contralateral area wherever 
possible. Using this technic we have discov- 
ered two functioning lingual thyroid glands 
and four functioning substernal thyroid glands. 
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The method is also used in searching for func- 
tioning metastases from a carcinoma of the 
thyroid gland. 

A third diagnostic use of I'*' which we have 
been exploring is prediction of the benignity 
or malignancy of thyroid nodules. At present 
it is the practice to remove surgically all sin- 
gle nontoxic thyroid nodules, since 10 to 15 
per cent of such nodules have been found to 
be malignant pathologically. In 87 patients 
with single nodules, by directional counting, 
we have compared the accumulation of I'*! 
in the nodule with that in the extranodular 
thyroid tissue. Nodules which had accumu- 
lated 110 per cent or more than the control 
normal thyroid tissues were designated as 
“hot” nodules; those which collected less 
than 90 per cent were designated as “cold” 
nodules. The intermediate group was refer- 
red to as “warm” nodules. In table 2 it is 
demonstrated that not one “hot” nodule was 
reported to have been malignant by path- 
ologists. On the other hand, 23 per cent of 
the “warm” nodules and 33 per cent of the 
“cold” nodules were found to be malignant. 
If these findings are substantiated by further 
studies, it may indicate a method by which 
the “hot” solitary thyroid nodules, approxi- 
mately 25 per cent of all solitary nodules, can 
be determined and can be presumed to be be- 
nign without resorting to surgical removal. 
The delineation of this group of nodules may 
have further therapeutic significance in that 
the ingestion of thyroid extract seems to cause 
certain of these single nontoxic nodules to 
decrease in size or even to disappear."’* It 
would appear logical to try this therapy on all 
“hot,” nontoxic nodules instead of, or prior 
to, resorting to surgical removal. 





Therapeutic Uses of I'*' 


I'*' has been used therapeutically for three 
main purposes: (1) to destroy hyperthyroid 
tissue and induce a remission to the euthyroid 
state; (2) to destroy carcinomatous thyroid 
tissue which has been induced to concentrate 
the isotope, and (3) to destroy the normal 
thyroid tissue of patients with severe heart 
disease, to induce hypothyroidism and myx- 
edema with decreased work for the heart. 

Hyperthyroidism—\"™' administration is 
the most efficacious method of treating toxic 
diffuse goiter. The cure rate is well over 95 
per cent in these cases with a recurrence rate 
of less than 2 to 3 per cent. The therapy is 
exceedingly simple for the patient—he merely 
drinks some tasteless water. The average cura- 
tive dose in diffuse toxic goiter is between 3 
and 10 millicuries. 

The complications of this therapy are few 
and minor. Myxedema develops in from 5 to 
10 per cent of persons treated; the incidence 
of hypothyroidism is proportional to the in- 
tensity and vigor of treatment. In young pa- 
tients and those who do not have heart dis- 
ease, speed in restoration of the euthyroid 
state is not of paramount importance. In this 
group of patients it is preferable to underesti- 
mate the required dose initially and to give a 
second dose of I'*', rather than to produce 
hypothyroidism with too large an initial dose. 
In elderly patients with heart disease, rapid 
eradication of the hyperthyroid state is im- 
portant. In this group of patients it is prefer- 
able to complete the treatment as soon as 
possible; larger doses are given with a result- 
ant increase in the incidence of post-treatment 
hypothyroidism. In these elderly cardiac pa- 


TABLE 2 


RELATIONSHIP BETWEEN CLINICAL Isoropic AND PATHo.Locic Histococic Data 
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; Seer Se eee NUMBER — —— - 
AVIDITY OF NODULE FOR I" as eonen Benign | Malignant | Malignant 
(Number) (Number) | (Per cent) 
seal ee eee Lat i 
“Cold” | 40 27 | 13 32 
“Warm” 22 | 17 | 5 23 
“Hot” | 25 | 25 | 0 0 
- - | - 
TOTALS | 87 69 18 21 
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tients, the hypothyroid state is often not ob- 
jectionable, and if it is, the euthyroid state 
can be restored with thyroid extract therapy. 

A second complication, which rarely occurs, 
is thyroid storm or exacerbation of the symp- 
toms of thyrotoxicosis which is probably due 
to the sudden release of thyroid hormone from 
the irradiated acini. If signs of marked exac- 
erbation of the toxic state appear within the 
first two weeks after I'*' ingestion, a saturated 
solution of potassium iodide or an equivalent 
preparation should be prescribed. The latter 
should not be started until four to seven days 
after the ingestion of the I'*'; if started soon- 
er, some of the I'*' may be flushed from the 
body with some loss of therapeutic effect. In 
patients with severe thyrotoxicosis it may be 
advisable to prescribe propylthiouracil for one 
or two months prior to the ingestion of radio- 
active iodine to prevent the possibility of pro- 
voking a thyroid storm. 

A third complication which may be seen 
after radioactive iodine therapy is soreness of 
the thyroid or salivary glands. This is rarely 
seen during the treatment of a toxic diffuse 
goiter because the dose of I'*' used is small; 
it is seen more often with the larger doses 
used in treating euthyroid cardiac patients or 
patients with toxic multinodular goiter. A half 
grain of codeine every four hours is usually 
sufficient to relieve the pain. 

The major objection to the use of radio- 
active iodine in toxic diffuse goiter is the pos- 
sibility of inducing thyroid cancer. To date, 
no case of thyroid malignancy caused by ante- 
cedent radioactive iodine therapy has been 
reported, although many thousands of patients 
have been so treated in the past 13 years. 
Quimby and Werner® have pointed out that 
x-ray therapy of the thyroid which was used 
extensively in the past did not increase the 
incidence of cancer in hyperthyroid patients. 
Because of the fear of radioactive carcino- 
genesis, I'*' originally was restricted to the 
hyperthyroid patients over 40 years of age 
who had cardiac complications, or who had 
a postoperative recurrence of hyperthyroidism. 
Many clinics have now dropped the age bar- 
rier and treat patients in all age groups, in- 
cluding children. At the present time, in the 
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TABLE 3 


COMPLICATIONS OF SURGICAL THYROIDECTOMY 





TYPE OF COMPLICATION 


PERCENTAGE 


Hemorrhage cated 2.7 
Tracheotomy re ahats 13 
Hypothyroidism 4.5 
Tetany » ascierave 
Nerve injury . 1.0 
Recurrent hyperthyroidism ion eae 
Mortality ; , 0.2 





Endocrine Clinic of Maimonides Hospital, 
Brooklyn, all patients with hyperthyroidism 
receive isotopic therapy, with the exception of 
children and pregnant women. 

There appears to be almost unanimous 
agreement that the therapy of choice for post- 
operative, recurrent hyperthyroidism is radio- 
active iodine. Present conservative medical 
opinion would indicate that the therapy of 
choice for toxic multinodular goiters is surgi- 
cal removal by a competent surgeon. The com- 
plications of surgery as reported by a leading 
clinic are listed in table 3."° The reasons for 
preferring surgery to radioactive iodine in 
these cases are fivefold: (1) Rather large doses 
of radioactive iodine are needed in the ther- 
apy of these cases, often three to five times 
the dose required for toxic diffuse goiter; (2) 
recurrence of hyperthyroidism is not uncom- 
mon; (3) unless very large doses of radio- 
iodine are used, the thyrotoxic state may last 
for months; (4) the cure rate is not as high as 
in toxic diffuse goiter; (5) a malignancy may 
be hidden in an otherwise benign toxic multi- 
nodular goiter. Despite the above objections, 
a few hundred cases of toxic multinodular 
goiter have been cured with I’*". 

To our knowledge, there has been no malig- 
nant toxic single “hot” nodule reported in the 
literature. Thus one need not fear malignancy 
in such a goiter. The elderly, thin, cachectic 
patient with a single toxic “hot” nodule in the 
thyroid is markedly improved with radioac- 
tive iodine therapy. We have seen at least a 
dozen such elderly women who had “hot” 
nodules but whose total uptake of I'*' was not 
increased above normal. The serum protein 
bound iodine levels were high in these patients 
and thus were diagnostic in an otherwise con- 
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fusing syndrome. Radioactive iodine therapy 
has caused a marked improvement in all. 

Thyroid cancer—The primary treatment of 
cancer of the thyroid is surgical extirpation. 
I'*' should be used only in treating those 
lesions which cannot be completely removed 
by surgery or are inaccessible to surgery. 

Neoplastic thyroid tissue rarely will concen- 
trate sufficient I'*' to destroy the tumor tissue 
until certain procedures have been taken to 
increase the avidity for I'**. It has been re- 
ported that injection of thyroid-stimulating 
hormone of the pituitary will increase the 
avidity of the neoplastic tissue for radioiodine. 
Also effective is the removal, or prior destruc- 
tion with I'*’, of all functioning normal thy- 
roid tissue; this will result in an increased 
production of endogenous thyroid-stimulating 
hormone which will in turn stimulate the 
tumor tissue to collect more iodine. The ad- 
ministration of one of the thiourea prepara- 
tions after removal or ablation of the normal 
thyroid is also helpful. 

Rall and associates'’ have reported that a 
combination of the last two technics has in- 
creased the percentage of neoplastic tissue 
which will collect significant amounts of ['*' 
from 10 to 70 per cent. That this therapy is of 
value is borne out by the considerable relief 
of bone pain and clearance of pulmonary 
metastases noted in 9 of 16 patients treated at 
Memorial Hospital with large doses of I'*'. 
On the other hand, only one-fifth of the pa- 
tients treated at Massachusetts General Hos- 
pital’? have had similar alleviation of their 
symptoms. One of the dangers attendant on 
the use of massive doses of I'*' (several hun- 
dred millicuries) in treating thyroidal neo- 
plasms is that of bone marrow depression. It 
is for this reason that an attempt is made to 
induce maximal activity in the cancer tissue 
so that a dose of I'*' may be used which will 
be effective but not harm the bone marrow. 

Use in cardiac patients—Blumgart, et al.’ 
have revived the induction of myxedema as a 
therapeutic measure in the management of the 
patient with intractable angina or cardiac de- 
compensation. Of 10 such patients whom we 
have treated, two with severe angina and one 








with intractable decompensation have been 
helped. Three patients have been unimproved, 
despite the induction of severe hypothyroid- 
ism, and four have died. The deaths of two 
of the patients with status anginosus may have 
been accelerated by a release of thyroxinlike 
hormone incident to destruction of the thyroid 
gland. The release of these products may in- 
duce a transient hyperthyroidism with a re- 
sultant increase in demand on a heart which 
is unable to meet even lesser demands. To 
prevent this complication, we now administer 
propylthiouracil for one to two months prior 
to radioiodine therapy in these patients. De- 
spite this precaution, a probable myocardial 
infarct occurred two and a half days after the 
ingestion of 20 millicuries of I'*'. At the pres- 
ent time we are not enthusiastic about induc- 
ing hypothyroidism in the euthyroid cardiac 
patient. If, however, a competent cardiologist 
has found that all of the usual procedures are 
ineffective in a given patient, the use of ['*' 
in small doses may be worthy of trial. 


The investigations reported in this article were support- 
ed by a research grant from the National Institutes of 
Health, United States Public Health Service. 
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Pyramidal Signs 
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Since the earliest days 
of clinical neurology, 
investigators have 
striven assiduously to 
establish practical, use- 
ful pyramidal signs, 
ie., signs of affection 
of the pyramidal tracts. 
The diagnostic value of 
such signs is great in- 
deed, for (1) they de- 
note the existence of an 
organic lesion of the 
nervous system, and (2) they indicate that 
the corticospinal or corticobulbar pathways 
are affected. All this is highly informative and 
can be decisive in the diagnosis. These signs 
are clinical; the tests for their elicitation can 
be performed easily in the office or at the bed- 
side, and without special equipment. They 
take but little time, cause no discomfort to the 
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Seven neurologic diagnostic signs are briefly 
discussed. The presence of any of these 
signs helps to establish the diagnosis of an 
affection of the upper motor neuron. Tests 
for their elicitation are simple and clinical, 
easily performed in the office or at bedside. 


patient, and, in fact, often do not require his 
active participation. 

Seven such pyramidal signs are discussed 
here, five for hemiplegia and two for para- 
plegia. They have been proved valuable in 
everyday neurologic examination. 


Winking-Jaw Test 
Rightly, this test should be called the eyelid- 


jaw test. However, in reference and deference 
to the long-known jaw-winking test of Marcus 
Gunn (1893) the term winking-jaw test is 
used. In the Marcus Gunn test, the ptotic 
levator palpebrae on one side rises automati- 
cally when the patient moves his jaw toward 
the unaffected side. If the winking-jaw test is 
positive, the movement is reversed and in- 
verted. With the closure of the lid on one 
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side, there is a movement of the jaw to the 
opposite side. 

The technic of the winking-jaw test is as 
follows: The usual examination for the cor- 
neal reflex is performed. A glass applicator is 
used and the cornea is touched sharply to pro- 
duce a strong corneal reflex, i.e., closure of 
the eye. In the normal state, only such a closure 
occurs. If there is supranuclear paralysis of the 
trigeminal muscles of one side, touching the 
cornea produces not only homolateral closure 
of the eye, but also a brisk, short-range move- 
ment of the mandible to the opposite side. 
This movement is so rapid and of such short 
range that it can easily be overlooked, since 
during elicitation of the corneal reflex, the 
attention of the examiner is naturally concen- 
trated on the eyelid. When the test is positive, 
i.e., when on touching one cornea the mandible 
moves to the opposite side, this indicates a 
simultaneous action of two muscles, orbicu- 
laris oculi and external pterygoid, on the same 
side as the cornea is touched. At one stage in the 
phylogenetic development both muscles were 
one. Later, as differentiation took place, they 
came to act separately. A lesion of the cortico- 
trigeminal tracts reverses the differentiation of 
these muscles, and they again act together. 

A positive winking-jaw test is rarely seen, 
but when present is impressive and unmis- 
takable. It indicates a supranuclear lesion in 
the trigeminal pathways, and herein lies its 
diagnostic value. There is no other or better 
sign of such a lesion. 


Lid Vibration Test 


When the patient closes his eyes and the 
examiner places his thumb on the upper lid 
and delicately tries to open the patient’s eye 
by moving the lid upward, he feels a fine 
vibration of the lid under his thumb. This 
vibration varies from person to person. It is 
much more pronounced in persons with gen- 
eral nervous hyperirritability. It is, indeed, a 
fine indicator for such hyperirritability. In 
peripheral facial paralysis this palpable vibra- 
tion is lost. It returns very slowly to normal, 
and lags far behind the functional recovery of 
the paralysis. In chronic, insidiously progres- 
sive facial paralysis—caused, for instance, by 
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pressure on the nerve by an angle tumor—a 
diminution of this palpable vibration may 
presage involvement of the facial nerve before 
any other sign or symptom has appeared. The 
value of this sign in the early diagnosis of 
peripheral facial paralysis, or of the last rem- 
nants of such a paralysis sustained years pre- 
viously, must be regarded as being definitely 
established. 

But the diminution of the palpable vibra- 
tion of the upper lid has equal value in the 
diagnosis of central facial paralysis—for in- 
stance in hemiplegia. In fact, when a hemi- 
plegic patient has functionally recovered, and 
no signs or symptoms whatsoever remain, 
vibration of the upper lid may, years later, 
still be diminished, thus indicating the past 
hemiplegia. Here the results of this test are 
astonishing. For example, a 76 year old wom- 
an with generalized cerebral arteriosclerosis 
states that seven years earlier she had a “mild 
stroke.” But at present she is well and does 
not even remember which side was affected. 
There are no signs of hemiplegia. Yet, the 
palpable vibration of the left upper lid is defi- 
nitely diminished. When the patient is then 
reminded that the stroke might have been on 
her left side, she now definitely remembers 
that it was. 

The lid vibration test has also proved of 
importance in the diagnosis of multiple scle- 
rosis. Slight facial paralysis revealed by this 
test only may often clinch the diagnosis. 

The disadvantages of this test are that the 
degree of palpable vibration is a matter of 
subjective appraisal; the decision may be difhi- 
cult. In doubtful cases it is best to repeat the 
test again and again by placing the thumb at 
different horizontal levels on the eyelids while 
the patient exerts various degrees of strength 
in keeping his eyes closed. In clinically recog- 
nizable hemiplegia this test serves to establish 
the involvement of the facial muscles. One 
patient with marked hemiplegia was given this 
test immediately, before his history was taken. 
Surprisingly, the test was found to be com- 
pletely negative on the affected side, even 
after repeated examinations. The history later 
showed that it was a case of spinal hemiplegia, 
caused by a stab wound in the cervical cord. 
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Orbicularis Oris Reflex 


It is reasonable to assume that, like any 
other muscle, the orbicularis oris (the ring 
muscle which closes the mouth) has its own 
deep reflex which can be elicited by stretch- 
ing the muscle tissue. However, as with some 
others, in the normal state the threshold of 
this reflex is extremely high, too high, in fact, 
for the reflex to be elicited. The reflex of the 
plantar muscles which bend the toes acts in 
similar fashion. 

When hemiplegia affects the face, the orbic- 
ularis oris reflex can come to the fore. It is 
present on the affected, but not on the healthy 
side. This may be impressively shown by the 
following technic. A tongue blade is held hori- 
zontally. One end is placed with its broad sur- 
face somewhat firmly against one corner of 
the mouth, and that corner pulled backward 
toward the ear. The orbicularis oris muscle is 
thus stretched. The end of the tongue blade at 
the corner of the mouth is then tapped lightly 
with the finger or a reflex hammer. In this way 
the orbicularis oris muscle is additionally and 
briskly stretched. In the normal state, no con- 
traction of the orbicularis oris is seen or, 
rarely, a minimal one. But on tapping either 
side of the mouth in hemiplegia, the affected 
side shows a visible contraction of the orbicu- 
laris muscle, particularly of the upper lip. 
None is seen on the healthy side. This uni- 
lateral appearance of the orbicularis oris re- 
flex is not always demonstrable. When present, 
it is definite and unmistakable. In right-sided 
hemiplegia, for instance, this maneuver may 
reveal a visible orbicularis oris reflex on the 
right side only, even when the unaffected side 
is tapped. The reflex is always stronger when 
the affected side is tapped. 


Knee Dropping Test 


The patient with spastic hemiplegia has a 
constant, irresistible and uncontrollable tend- 
ency to keep his affected leg in extension. The 
knee dropping test is based on this tendency. 
This seems to be an extremely sensitive pyra- 
midal sign, perhaps the most sensitive. The 
patient lies supine, his legs slightly separated 
and slightly flexed at the knees. The heels rest 
on a smooth, slippery surface such as a metal 
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plate or board. To make the surface more 
slippery, it is covered with talcum powder, or 
powder is rubbed onto the patient’s heels. In 
all events, the friction between heels and sur- 
face must be reduced to a minimum. In the 
presence of mild hemiplegia, after both legs 
have remained in this position for some time, 
the affected leg slowly extends, and the knee 
drops until the whole leg lies flat on the sur- 
face. The test should be repeated with the legs 
bent at different degrees. If, at any one de- 
gree, no dropping has taken place, the test is 
made more sensitive by further extension of 
the knees by placing them at a more obtuse 
angle. This is done by a gentle pull on the 
smooth surface on which the heels rest, or by 
tapping the surface. This loosens the contact 
between it and the heels, which become more 
mobile. 


Pendulousness of the Legs 


It is amazing how much valuable informa- 
tion about the neurologic status of a patient 
can be gleaned simply by observing the pendu- 
lousness of his legs. This test is performed 
with the patient sitting on the edge of the ex- 
amining table, his relaxed legs hanging freely. 
The examiner lifts both legs to the same hori- 
zontal level and allows them to fall. He then 
observes the pendulumlike movement which 
takes place. It is imperative that the lower ex- 
tremities be in such a position that the imagi- 
nary axis on which they swing goes through 
the knees exactly parallel with the table edge. 
The examiner should lift the legs in a plane 
perpendicular to this axis and allow them to 
fall in a direct vertical plane, not sideways. 
The legs will then swing in a plane sagittal to 
the examining table. The patient must be com- 
pletely relaxed and make no attempt to con- 
trol the involuntary pendulous movement. 
Some patients hold their legs so stiffly that 
any attempt to elicit normal swinging has to 
be abandoned. 

Diseases of the extrapyramidal, pyramidal 
and peripheral nervous systems influence pen- 
dulousness in different ways. Herein lies the 
value of the pendulousness test for their dif- 
ferential diagnosis. 

Extrapyramidal disease, particularly of the 
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parkinson type, diminishes the swinging time 
very markedly. This is apparent early in the 
course of the disease, even in extremely mild 
cases. Conversely, in affections of the peripher- 
al neuron, the swinging time is increased. 
But in both extrapyramidal and peripheral af- 
fections, the swinging, as in the normal state, 
takes place in a strictly sagittal plane with no 
lateral deviation. This is not so in pyramidal 
disease. Here, due to spasticity, it is not the 
duration of the swinging but its character that 
is affected. The leg does not swing in a straight 
plane perpendicular to the table, but deviates 
laterally and makes circular, half-circular and 
elliptiform movements. The greater the spas- 
ticity, the greater the tendency of the swing- 
ing legs toward these sideways movements, 
and the greater their speed and range. These 
movements may appear only at the end of the 
swinging, even if the initial movement starts 
in the sagittal plane. 

The swinging may be produced by lifting 
the legs and allowing them to drop, by tapping 
the patella as for elicitation of the quadri- 
ceps reflex, or by direct, brisk tapping of the 
quadriceps muscle with a reflex hammer. To 
produce swinging, the freely hanging legs also 
may be pushed forward or backward. The 
more violently and suddenly this occurs, the 
greater is the tendency toward lateral move- 
ment in the case of a pyramidal lesion. Brisk 
tapping with the reflex hammer may cause 
very excessive movement in all directions. 
The importance of the circular pendular move- 
ment of the legs is that it alerts the examiner 
to search for other confirmatory signs of spas- 
tic paralysis. 

Sometimes, when a patient has first been 
examined for pendulousness of the legs, and 
circular movements have been found, it may 
suffice for the diagnosis of spastic paralysis. 
Here circular movements may be observed in 
patients with a definite history of paralysis, 
but without the Babinski reflex. 

Not only may the character of the swing- 
ing of the legs help to establish the diagnosis 
of spastic hemiplegia, but also it may aid dif- 
ferential diagnosis, as spasticity versus rigid- 
ity. Thus it may aid in appraising the extra- 
pyramidal component in spastic hemiplegia. 
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If, on the hemiplegic side, the sideways cir- 
cular movements are only slight and if the 
swinging time is strikingly diminished, a 
strong extrapyramidal component is probably 
present. This is so because pyramidal lesions 
(1) produce sideways circular movements and 
(2) do not markedly shorten the swinging 
time which the extrapyramidal lesions do very 
definitely. For the differential diagnosis of 
pyramidal spasticity vs. extrapyramidal rigid- 
ity, observation of pendulousness of the legs 
and its character has proved of definite value. 

In evaluating the circular swinging of the 
legs as an indicator of a pyramidal lesion, one 
must keep in mind that this circular move- 
ment—though less intense—may also occur 
in functional hypertonia. The movements are 
merely an expression of muscular hypertonia 
and do not occur with a pyramidal lesion 
when there is no concomitant hypertonia. The 
reason for rotatory movement in both func- 
tional and pyramidal hypertonia probably lies 
in an unequal affection of various parts of the 
quadriceps muscle. 

The following two pyramidal signs serve to 
reveal a bilateral pyramidal involvement. 


Head Retraction Reflex 


As a test for diagnosis of a diffuse brain 
lesion involving both pyramidal pathways the 
head retraction reflex is unmatched. When un- 
mistakably present, it may decide the issue 
immediately and finally. This is a reflex of 
the muscles that retract the head, that is, bend 
it backward. As in the elicitation of all deep 
muscle reflexes, brisk stretching is necessary. 
This is followed by reflex contraction. To 
elicit the reflex, the patient is made to relax 
his neck muscles as much as possible. His 
head is kept slightly bent forward by the ex- 
aminer’s fingers placed on the patient’s occi- 
put. With a reflex hammer a sharp, quick, 
elastic tap is applied to the patient’s upper 
lip, the blow being directed downward. The 
purpose is to cause a brisk further bending of 
the head. When the reflex is present, the pa- 
tient reacts with a quick, involuntary retrac- 
tion of the head. Essentially, this is a normal 
reflex, but it cannot be elicited in the normal 
state because its threshold is too high, a rule 
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which pertains to many other reflexes. How- 
ever, when a bilateral lesion of the pyramidal 
tract removes the central inhibition from this 
reflex, it can be elicited. There is no more re- 
liable sign for diagnosing a diffuse brain le- 
sion, such as hypertensive encephalopathy. 


Dissociation of Abdominal Skin 
and Muscle Reflexes 


Even the most recent textbooks refer incor- 
rectly to the abdominal reflex. A distinction 
must be made between (1) abdominal skin 
reflexes, which consist of contraction of the 
abdominal muscles on irritation of the skin, 
and (2) abdominal muscle reflexes, which 
consist of the contraction of the muscles on 


stretching the abdominal muscles themselves. 

Normally, both reflexes are present, though 
the abdominal muscle reflex may be very 
weak. With a lesion of the thoracic spinal 
segments which control the abdominal muscles, 
both reflexes are lost. With a lesion that af- 
fects both pyramidal tracts above T-6, there is 
a dissociation of the abdominal reflexes: The 
abdominal skin reflexes are lost and the ab- 
dominal muscle reflexes are exaggerated. 

While no comparative assessment of py- 
ramidal signs can be completely accurate, long 
experience has taught me that there is no more 
reliable sign for a pyramidal lesion above T-6 
than the dissociation between abdominal skin 
and abdominal muscle reflexes. 
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Digestive Diseases 


WALTMAN WALTERS* 


Mayo Clinic, Rochester, Minnesota 


I ruoucnt it might be 
interesting to present a 
few cases. We are for- 
tunate in having with 
us a very nice Irish 
lady with a great sense 
of humor. Dr. Condon 
will give us a brief ab- 
stract of her record and 
describe the patient. 

DR. JOSEPH V. CON- 
DON: This is a 64 year 
old white woman, seen the first time this morn- 
ing at the Mercy Clinic. Her history is es- 
sentially that eight or nine years ago she 
consulted her family doctor with a complaint 
of bleeding in the rectum. In the course of 
the examinations made at that time, two large 
gallstones were discovered in her gallbladder: 
apparently no cause for the bleeding of the 
rectum was found. She was advised that these 
stones were large and no doubt would not 
cause any difficulty. 


WALTMAN WALTERS 


*Professor of Surgery, University of Minnesota Graduate 
School of Medicine, Rochester, Minnesota. 

Presented before the thirty-eighth annual Assembly of the 
Interstate Postgraduate Medical Association at Chicago. 





Various aspects of the diagnosis and treat- 
ment of cholecystitis and its complications, 
choledocholithiasis, pancreatitis, spasm of 
the sphincter of Oddi, and stricture of the 
common hepatic bile duct are discussed in 
connection with the presentation of several 
cases that illustrate the important points in 
the management of such conditions. 


Her present status is essentially that of a 
normal, healthy woman. In addition to the 
history of gallstones, she also has varicose 
veins with a painful varicose ulcer at the left 
median malleolus. She has a slight cystocele. 

DR. WALTERS: Thank you very much, Dr. 
Condon. Dr. Condon, Dr. Cole and I were 
discussing the surgical as well as the medical 
aspects of this case. Here is a lady who eight 
or nine years ago had radiographic evidence 
of two large stones in the gallbladder. At that 
time she was told that these stones were so 
large that they probably would not cause trou- 
ble, and they haven’t caused trouble so far as 
her symptoms are concerned. What the effect 
of these stones is, or whether there is infection 
in the gallbladder, liver or pancreas at pres- 
ent we do not know, and there is really no 
way to tell. 

She has not had any fever or any evidence 
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of biliary obstruction, but she recently. had 
some troublesome dyspepsia characterized by 
nausea. 

Have you vomited at all? 

PATIENT: Yes, I vomited when I ate some- 
thing that I shouldn’t have eaten. I vomited 
for almost two days about three months ago. 

DR. WALTERS: Have you found that certain 
things you eat cause gas? You spoke to us 
about having distress. 

PATIENT: Yes, cabbage and onions. 

DR. WALTERS: Are you able to eat apples? 

PATIENT: Well, I very seldom eat apples. 

DR. WALTERS: Do you have any pain in the 
back, or are you awakened at night by any 
distress? 

PATIENT: Nausea. 

DR. WALTERS: Do you mind if we examine 
your abdomen? The first thing in the exam- 
ination of such patients, it seems to me, is to 
feel in the right upper quadrant of the abdo- 
men to determine whether there is tenderness, 
or any palpable enlargement of either the 
liver or the gallbladder. Are you tender to 
pressure here at all? 

PATIENT: No. 

DR. WALTERS: Will you take a deep breath 
now, please? Does that hurt you? 

PATIENT: No, that doesn’t hurt. 

DR. WALTERS: Have you any tenderness in 
the upper left side of the abdomen or else- 
where in the abdomen? 

PATIENT: No, Doctor. 

DR. WALTERS: Thank you very much. The 
condition that exists in her limbs has been re- 
ferred to by Dr. Condon. She has, I take it, 
elastic stockings which keep her ankles from 
swelling. When you wear the stockings, is the 
sore area a little better? 

PATIENT: Yes. 

DR. WALTERS: It seems to me that in this 
case we must decide whether we are going to 
advise removal of the gallbladder, what we are 
going to do about her varicose veins and 
whether surgery is indicated for them, and 
what we are going to do about her cystocele. 

How much trouble does your bladder cause 
you? Do you lose control of the urine when 
you step off a curb, or anything of that sort? 

PATIENT: Well, sometimes I do. 
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DR. WALTERS: Do you have to get up at 
night to pass urine? 

PATIENT: Usually once, about 6 o’clock in 
the morning. 

DR. WALTERS: Does the dropping down of 
the bladder bother you? 

PATIENT: I had an operation for that. 

DR. WALTERS: And you have been well 
since? 

PATIENT: I have been well since. 

DR. WALTERS: The first point I want to 
make in the discussion of the case is that we 
must look at this patient from the standpoint 
of how best to handle the things she has and 
to make her comfortable, not just consider the 
digestive disturbance which we believe is due 
to her diseased gallbladder. 

The question that naturally arises is whether 
cholecystectomy will involve a greater risk of 
thrombophlebitis or embolism if the varicose 
veins are not treated first. Generally speaking. 
patients who have varicose veins and who need 
an abdominal operation should have their 
varicose veins treated first. If it is not advis- 
able to do this because of the seriousness of 
the abdominal condition, such patients should 
always have their limbs wrapped and they 
should become ambulatory as soon as possible 
after the operation. In addition, I believe, it 
is worthwhile in cases in which it is possible 
and safe to do so, to administer some anti- 
coagulant to help reduce the possibility of 
thrombophlebitis. 

What are the dangers of leaving stones in 
the gallbladder? Figure 1 is a photograph of 
a patient operated on some months ago. She 
had had her only attack of biliary colic 30 
years previously. In 1949 a diagnosis of car- 
cinoma of the uterine fundus was made else- 
where and she received three courses of radi- 
um in the ensuing four years. For two weeks 
before the current admission, she had nausea 
and severe pain in the right upper quadrant 
followed by vomiting, obstipation and abdomi- 
nal distention. When she was examined at the 
Mayo Clinic on July 13, 1953, she had dis- 
tention of the abdomen which clinically and 
roentgenographically was attributable to in- 
testinal obstruction. At that time she weighed 
300 pounds and was 69 years old. With in- 
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FIGURE 1, Patient with intestinal obstruction from a gallstone. 


testinal intubation, administration of fluids 
and electrolyte replacement directed toward 
relief of intestinal obstruction and distention 
we succeeded in partially decompressing her 
small intestine. She was fairly well for four or 
five days but then began to show evidence of 
abdominal infection. 

The question arose whether this woman had 
metastasis from her carcinoma of the uterus 
and whether that was producing her intestinal 
obstruction. If so, we would probably not gain 
much by operation. | must confess that we 
minimized the significance of the single at- 
tack of biliary colic 30 years before, since she 
had had no subsequent symptoms of disease 
of the gallbladder. 

With the worsening of her condition at the 
end of the fourth or fifth day of treatment 
with the indwelling Miller-Abbott tube, we 
decided to operate. We found, much to our 
surprise, that the cause of obstruction was a 
gallstone in the midileum. This stone meas- 
ured 5.5 by 3.5 by 3.5 cm. It was removed 
readily and the patient recovered. 

This case is a good example of what may 
result from delay in the removal of a diseased 
gallbladder, even though the stone is large. 

I have seen other cases in which the roent- 
genogram seemed to show one large stone, 
but at operation multiple stones were found. 
Sometimes one is tempted to procrastinate 
with an older person with few if any symp- 
toms and only one stone showing in the gall- 
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bladder, waiting until symptoms of gallblad- 
der inflammation or cystic duct obstruction 
develop. | have seen such complications re- 
sult from additional smaller stones that do not 
show in the cholecystogram and that lodge in 
the cystic duct or leave the gallbladder and 
enter the common duct, producing obstruc- 
tive jaundice or infecting the liver by produc- 
ing cholangitis. In some cases pancreatitis 
results. Consequently, I think that surgical 
removal of the gallbladder should be done if 
gallstones are present and the patient’s con- 
dition permits it without undue risk. 

Dr. Cole has a very interesting case of gall- 
bladder disease. He was kind enough to tell 
me about the case and I asked him to come up 
and discuss it. Dr. Cole. 

DR. WARREN H. COLE: The patient is a wom- 
an about 26 years of age who has complained 
of pain in the left upper quadrant for the past 
three years. This pain lasts 30 to 50 minutes, 
is rather severe, not of cramplike character 
and associated with very little vomiting. There 
has been a little bleeding from the rectum 
which is presumably related to hemorrhoids. 

The first cholecystogram was taken in Janu- 
ary 1951 and revealed a gallbladder shadow 
of almost normal concentration, with a cou- 
ple of tiny positive shadows inside the lumen. 
Another film taken two years later showed no 
shadow, suggesting that the disease in the 
gallbladder had progressed. 

Now, Dr. Walters, I think it is time to turn 
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to you for an answer to one or two questions. 
Here is a patient with pain in the left upper 
quadrant, with gallstones and increasing gall- 
bladder disease. What about operating on a 
patient with cholecystitis and cholelithiasis, 
for pain in the left upper quadrant? 

DR. WALTERS: Haven’t you got that left- 
hand film turned around? 

DR. COLE: No. 

DR. WALTERS: Isn’t that gallbladder out of 
position? 

DR. COLE: I think it is. 

DR. WALTERS: And haven’t you failed to 
turn that one on the right-hand side around? 

pR. COLE: Well, I might show you the film 
of the colon following a barium enema—this 
is the right side of the patient, where we see 
the descending colon and rectum instead of 
the cecum and ascending colon. 

DR. WALTERS: | thought you told me that 
the patient was operated on and the appendix 
removed. 

DR. COLE: That was done elsewhere two or 
three years ago, through a lower left quadrant 
incision. 

DR. WALTERS: I see. Well, I think we had 
better see the film of the liver and the heart 
so that we won’t have to explain the dis- 
crepancy. 

DR. COLE: The heart shadow is also out of 
position, namely, on the right side. 

DR. WALTERS: I not only think that this is 
an interesting case, but I. don’t think I have 
ever operated on a patient with situs trans- 
versus. They are quite rare, but there are a 
few such cases. My colleagues, Drs. C. W. 
Mayo and Roberta Rice, have reported such 
an operation.” 

In the discussion of left-sided upper ab- 
dominal pain, I think it is worth while calling 
attention to the fact that there are certain peo- 
ple with diseased gallbladders and gallstones 
who have pain on the left side rather than on 
the right side. It is supposed that when there 
is left-sided upper abdominal pain there is as- 
sociated pancreatitis. It has also been thought 
that sometimes a stone in the common duct 


*Mayo, C. W. and Rice, Roserta G.: Situs inversus totalis: A statis- 
tical review of data on 76 cases with special reference to disease of 
the biliary tract. Arch. Surg. 58:724-729 (May) 1949. 
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manifests itself by left-sided pain because of 
its interference with the emptying of the pan- 
creatic duct into the ampulla. 

Dr. Condon has another patient whose case 
is very interesting. Would you briefly give the 
patient’s history, Dr. Condon? 

DR. CONDON: This is a 28 year old white 
woman who weighs 94 pounds. She is a grav- 
ida 6, para 5, her last child being born about 
nine months ago. 

She has recently had rather frequent bouts 
of quantitative dyspepsia suggesting difficulty 
with gallstones. On x-ray examination, we saw 
multiple shadows within the gallbladder, but 
also another shadow which lay outside the 
gallbladder. 

DR. WALTERS: The film is a lateral view and 
shows a faceted stone mesial to the gallblad- 
der—it does not show in the anteroposterior 
view. Might that be a shadow of a calculus in 
the ureter or in the renal pelvis or calyces? In 
such a case I think it would be wise, even 
though the urine may not contain any red 
blood cells, to have an intravenous urogram 
made to determine whether or not the stone 
is in the upper part of the right urinary tract. 
Seldom does one see stones in the common 
bile duct which will cast a shadow in the 
roentgenogram. New chemical substances— 
Telepaque and Teridax are two of them—will 
concentrate in the bile within the common 
duct under proper circumstances. An effective, 
accurate method of visualizing the common 
bile duct in patients who continue to have at- 
tacks of pain after cholecystectomy would be 
of the greatest value in determining what, if 
anything, should be done surgically. 

Dr. Cole, what has been your experience 
with the x-ray visualization of common duct 
stones? Would you suspect this might be in 
the cystic or common duct? Now, Dr. Condon 
told me this girl has had chills and fever, but 
no jaundice. 

DR. COLE: Looking at the shadow again, it 
appears to be about 11% or 2 inches from the 
cystic duct on that film, doesn’t it? 

DR. WALTERS: Yes, it does. 

DR. COLE: Only about half the patients with 
stones in the common duct actually have 
jaundice; we must remember that point. As 
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you have intimated, if we had a dye which 
would fill up the common duct it would be of 
great value, but in my experience we haven’t 
been able to get one to concentrate enough so 
that we could see the common duct, and 
haven’t had much help from x-rays, other than 
an indication that a stone is located near the 
common duct. However, frequently the stone 
which you think is far away from the cystic 
duct turns out to be in it after all. 

DR. WALTERS: Lying alongside the common 
duct. 

DR. COLE: Yes. 

DR. WALTERS: That is usually the case. 
What the cause of this patient’s chills and 
fever is, of course, we can’t determine until 
we find out whether that stone is in the cystic 
or the common duct. What has been your ex- 
perience with spontaneous passage of stones 
from the common duct into the duodenum? 

DR. COLE: We know that happens. The first 
time I had it proved to me was about 12 years 
ago when a patient came in and said that 
whenever she had severe attacks of pain she 
watched her stools and found gallstones in 
them. I didn’t believe that, but she produced 
two stones. She had another attack in the hos- 
pital and we screened the stools and found 
another stone, which proved to be identical to 
the stones which were in the gallbladder, 
which was removed about a week later. Since 
then we have other evidence to show that 
small stones will pass into the duodenum. 

DR. WALTERS: I think that is a very impor- 
tant point, but I also think that it must be 
emphasized that they don’t often pass into the 
duodenum. It amazes me how frequently even 
very small stones can persistently remain in 
the ampulla of Vater and give rise to inter- 
mittent biliary obstruction, stones that you 
would think surely would pass but don’t and 
have to be removed surgically. Is that your 
experience? 

DR. COLE: Oh, yes, indeed. 

DR. WALTERS: I think that the most accu- 
rate percentages of spontaneous passing of 
common duct stones into the duodenum are 
provided by the Scandinavians. On the basis 
of accurate studies, they have made estimates 
of 10 to 12 per cent. 
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Dr. Pfeiffenberger, it seems to me that you 
reported a case in which a patient vomited a 
gallstone, didn’t you, some while back? 

DR. MATHER PFEIFFENBERGER: I think it 
was back in 1908, when we used to have to 
diagnose gallstones without the aid of the 
x-ray, and sometimes you had to have pretty 
concrete evidence that the patient had gall- 
stones before he would let you operate on him. 

I had a call early one morning from a lady 
that I had thought had gallstones, and when 
I held the basin for her to vomit, she very 
nicely vomited a gallstone into the basin. The 
audible click of that gallstone convinced her 
that she had gallstones, and that we should 
operate. This we did in a few days and re- 
moved eight more gallstones from her gall- 
bladder. There was no connection between 
the gallbladder and the stomach or the gall- 
bladder and the intestine in any way. This 
gallstone had passed down the cystic duct into 
the common duct and into the duodenum, was 
regurgitated into the stomach, and she clicked 
it out into the basin for me. 

I realized that it must be a rare occurrence, 
so I wrote to Drs. Charles and Will Mayo. 
They had not seen anything of the sort, ex- 
cept where there had been ulceration. I wrote 
to Mayo Robson and Moynihan in England, 
to John Erdmann in New York, and all the 
stellar men of that age, and none of them had 
seen such a case, so | reported it in the Jour- 
nal of the American Medical Association. | 
think you will find it along in 1908. 

DR. WALTERS: Thank you, Dr. Pfeiffen- 
berger. 

I have a few points that I would like to 
make in the discussion of biliary tract lesions. 

Septicemia sometimes occurs after opera- 
tions—even after good, accurate operations— 
on the biliary tract, particularly in cases with 
associated infection of the biliary tract with 
obstructing lesions. 

Here is an example. This patient, a man 
aged 66 years, was well until June 19, 1952, 
when he began to have slowly progressive 
fatigue and lost 25 pounds. In March 1953, 
he had “flu,” characterized by loose stools, 
generalized cramps, slight fever and vomiting 


for seven days. In May 1953, he had crampy 
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pain in the right upper quadrant and _peri- 
umbilical regions, and nausea and vomiting. 
Seven days later he had jaundice, pruritus, 
fever, white stools, dark urine and colicky 
pain. 

When he was examined at the Mayo Clinic 
on June 2, 1953, he had residual abdominal 
tenderness, extreme fatigue, darker stools and 
lighter urine. The condition was diagnosed as 
subacute cholecystitis, with stone in the com- 
mon duct. On June 10, cholecystectomy, cho- 
ledocholithotomy and choledochostomy were 
performed. 

Postoperatively the patient had chills, fever 
and abdominal distention. The blood culture 
was positive for Proteus organisms and the 
wound culture was positive for Micrococcus 
pyogenes. The patient was then treated with a 
combination of TERRAMYCIN® given intrave- 
nously in doses of 500 mg. twice a day and 
dihydrostreptomycin given intramuscularly in 
doses of 1 gm. twice a day. When the in- 
fection did not respond to this treatment, 
erythromycin in doses of 300 mg. every six 
hours was added and the three antibiotics 
were given concurrently for eight days. The 
infection subsided promptly after the admin- 
istration of erythromycin was started, and the 
temperature was normal on the twenty-sixth 
postoperative day. The blood culture was 
negative on the third day of treatment with 
all three antibiotics. 

When the patient was dismissed some six 
weeks after operation the wound was nearly 
healed and his general condition was good. 
Follow-up information received a month later 
from the family physician indicated that the 
patient was getting along well. 

This man had a diseased gallbladder. The 
serious extension of his infection was due to 
delay in the treatment of a lesion which in the 
early stages (and I am speaking of gallblad- 
der disease) could have been handled with 
excellent results. But see what happened. He 
lost weight, he apparently had a little pan- 
creatic disturbance with loose stools, and then 
he had pylorospasm due to the common duct 
stone, and jaundice, fever and definite evi- 
dences of biliary obstruction with infection. 
He had subacute cholecystitis. After removal 
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of the gallbladder and the stones from the 
common bile duct, fever developed. 

Parenthetically, don’t forget to take blood 
cultures in patients who do not do well and 
have intermittent fever after operations on 
the biliary tract. This is a very difficult type 
of infection to control. 

Under treatment with a combination of 
Terramycin and dihydrostreptomycin, the pa- 
tient’s condition did not change particular- 
ly. When erythromycin was administered, an 
abrupt crisislike cessation of his fever occur- 
red, his blood became free of the Proteus 
organisms, and he recovered. 

Another patient, a woman aged 50, also 
had choledocholithiasis. She had had attacks 
of biliary colic from 1948 to 1952, and cho- 
lecystectomy and choledocholithotomy were 
performed elsewhere in March 1952. Opera- 
tion was followed by T tube drainage for three 
weeks. The cholangiogram was thought to 
show no abnormality. In February 1953, the 
patient had recurrent attacks of pain with 
chills and fever and was treated with AUREO- 
MYCIN® and CHLOROMYCETIN®. In May 1953, 
choledochostomy and_ choledocholithotomy, 
followed by T tube drainage, were performed 
elsewhere; common duct stones were seen in 
the operative and the postoperative choledo- 
chograms. 

When the patient came to the Mayo Clinic 
on June 1, 1953, she gave a history of recent 
chills and fever but no jaundice. On June 8, 
choledocholithotomy was performed and a 
number of faceted stones were removed. This 
was followed by T tube drainage. Postopera- 
tively the patient had septic fever and chills, 
but blood cultures made 13 days postopera- 
tively were negative for organisms. Terramy- 
cin in doses of 500 mg. and dihydrostrepto- 
mycin in doses of 1 gm. were given twice a 
day. The temperature was normal on June 23, 
and a normal cholangiogram was obtained on 
June 29. When the patient was dismissed on 
July 2, the incision was healed. She was in- 
structed that the T tube was to remain in place 
for a month. On July 30, the home physician 
reported that she had had a mild episode of 
cholangitis that had been treated with Terra- 
mycin. The T tube was still in place. 
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In this case it is significant that the stones 


encountered at prior operation were not re- 
moved (figure 2a). | would comment here 
that if one is going to make cholangiograms 
at the operating table, then when an obstruc- 
tion is found, one should not stop the opera- 
tion before that obstruction has been cor- 
rected. In this case the first surgeon could 
just as easily have taken these stones out as | 
could—more easily probably, because later on 
with infection resulting from the T tube in 
the common bile duct (figure 2b and c), it 
was much more difficult to remove the stones 
with the brawny, woody induration in and 
around the common duct. 

The patient did not have a positive blood 
culture, but she had the same febrile reaction. 
Figure 3, taken from a portion of the tem- 
perature chart, shows that the patient re- 
sponded very dramatically to treatment with 
so-called broad-spectrum antibiotics. 

I would like to point out here that the com- 
bination of penicillin and dihydrostreptomy- 
cin may not work effectively even when 0.5 
gm. of dihydrostreptomycin and 300,000 units 
of penicillin are given twice a day. If a change 
is then made to Terramycin or Aureomy- 
cin and dihydrostreptomycin and that does 
not control the infection, don’t forget that 
erythromycin added to the latter two anti- 
biotics may control it. 

My reason for discussing the next case is 
that the patient is a woman with a history of 
suspected perforation of a duodenal ulcer, but 
there was uncertainty as to whether she might 
have had a cancer of the head of the pancreas 
that perforated into the duodenum. Then 
biliary obstruction developed, and_ several 
operations had been performed on her. 

First, in 1918, she had undergone chole- 
cystostomy with removal of stones and drain- 
age of the gallbladder. In December 1950, 
exploratory laparotomy had been performed 
elsewhere for intractable epigastric pain. A 
large chronic ulcer was found in the first por- 
tion of the duodenum and it was questioned 
whether the patient had advanced carcinoma 
of the pancreas. Gastroenterostomy and chole- 
cystojejunostomy (Roux Y technic) were per- 
formed. In May 1952, the patient again was 
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operated on elsewhere for a large, chronic 
duodenal ulcer that involved the pancreas, 
with adhesions to the gallbladder. There was 
no evidence of carcinoma of the pancreas, 
Eighty per cent of the stomach along with the 
first part of the duodenum was removed, a 
Polya anastomosis being established with the 
jejunum distal and just proximal to the Roux 
Y limb. The posterior and anterior vagus 
nerves were resected. Later in May, mild 
jaundice, anorexia and vomiting occurred. In 
December, there was onset of edema which 
responded to treatment with plasma. In April 
1953, anemia was noted. In June, she had 
edema, anorexia, vomiting, chills, a tempera- 
ture that ranged up to 100° F., and jaundice 
for five days. Biopsy of the liver performed 
elsewhere disclosed cholangiolar hepatitis. The 
patient was treated with penicillin, erythro- 
mycin and Terramycin without improvement. 

When the patient came to the Mayo Clinic 
on July 14, 1953, she had lost 30 pounds and 
had soreness in the right upper quadrant, 
anorexia, hematemesis, pruritus, spiking fe- 
ver, no melena and slight jaundice. Operation 
performed on July 20 disclosed perforation 
at the site of the cholecystojejunostomy, with 
subhepatic abscess and pancreatic necrosis. A 
T tube was inserted in the cholecystojejunal 
stoma, exploratory choledochostomy was per- 
formed, and a T tube was also inserted in the 
common duct. 

Postoperatively, the patient had a spiking 
fever and received injections of 300,000 units 
of penicillin and 0.5 gm. of dihydrostreptomy- 
cin a day for 19 days, when a blood culture 
was positive for Escherichia coli. Then 500 
mg. of Terramycin was given three times a 
day and 1 gm. dihydrostreptomycin was given 
twice a day. The patient was afebrile 27 days 
after operation and all use of antibiotics was 
discontinued. Since she would not eat, the 
severe malnutrition and hypoproteinemia were 
treated by tube feeding, at first by means of 
a plastic nasal tube and later by means of the 
T tube in the cholecystojejunal stoma. Her im- 
provement was steady and satisfying, and she 
was eating well when she returned home on 
September 14. 

When this patient came to us, she was in 
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FIGURE 2. Case in which infection fol- 
lowed use of T tube. a. Shadows of 
residual stones in the common duct at 
operation elsewhere. b. Postoperative 
cholangiograms showing residual com- 
mon duct stones. c. Postoperative cho- 
langiogram after removal of the com- 
mon duct stones at the Mayo Clinic. 











FIGURE 3. Portion of the temperature 
chart in the case referred to in figure 2. 
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very poor condition and very sick. We were 
afraid that she would die if we did not operate 
on her. At the same time we were afraid that 
she would die anyway, but fortunately she 
made a good recovery. Of particular interest 
is the response of her infection to treatment 
with Terramycin and dihydrostreptomycin. 
Also of interest is the use of the small plastic 
tube inserted through the nose for injection 
of food into the stomach. If you haven’t seen 
the tubes, look them up because even a woman 
as sick as this can tolerate it very well in her 
nose, esophagus and stomach. 

The next is a type of case that I had not 
encountered previously, that of a 35 year old 
man with a duodenal ulcer which had perfor- 
ated into his common bile duct and produced 
a stricture of this duct. He had had roent- 
genographic evidence of a duodenal ulcer 
since 1941, and had had hematemesis in 1941 
and 1949, and melena in 1953. In December 
1952, he had experienced five to seven attacks 
of acute, steady, knifelike pain in the right 
and left upper quadrants; these attacks had 
been relieved by hypodermic injections. He 
had undergone cholecystectomy and explora- 
tion of the common duct elsewhere, at which 
sludge was found, but no stones. From March 
2 to 9, 1953, he had 8 to 10 attacks of acute 
colicky pain in the right upper quadrant and 
deep jaundice developed. Thereafter he had 
anorexia and nausea, lost 30 pounds, and had 
gas pains, discomfort of the stomach, chronic 
fatigue and general malaise. Since June, 
pruritus, intermittent dark urine and frequent 
light stools were in evidence. On July 25, 
1953, he had clinical evidence of jaundice. 

The diagnosis at the Mayo Clinic on July 
29, 1953, was intermittent obstruction of the 
common duct, mild jaundice, active hemor- 
rhagic duodenal ulcer, and stricture of the 
midportion of the common duct from perfora- 
tion of a duodenal ulcer. On August 3, the 
patient underwent double hepaticocholedo- 
chostomy over T tubes, closure of the per- 
forated duodenal ulcer, posterior gastroen- 
terostomy and bilateral abdominal vagotomy. 
Postoperatively, the insulin test showed no free 
hydrochloric acid and the cholangiogram was 
normal (one T tube injected). When the pa- 
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tient was dismissed on August 20, 1953, his 
incision had healed. 

On the basis of a comparatively short period 
of observation since the operation, I would 
say that this patient responded very well to 
gastroenterostomy and vagotomy. I didn’t 
dare perform a resection. The stricture was so 
high that I had to do a double anastomosis, 
that is, an anastomosis of both hepatic ducts 
with the duodenum. 

Figure 4 shows that when one of the T 
tubes was injected with a radiopaque sub- 
stance both hepatic ducts were outlined. That 
probably explains why one limb of a T tube 
in one hepatic duct effectively drains both. 

Another patient, a man aged 37 years, in 
1940 had pain, jaundice, light stools, dark 
urine, and pyloric ulcer and had been on an 
ulcer diet. From 1941 to July 1953, he had 





FIGURE 4, Cholangiogram after repair of the 
common duct stricture. One of the two T 
tubes used in biliary double hepaticoduodenal 
anastomosis was injected but all major biliary 
radicals are outlined. 
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FicuRE 5. Cholangiogram made 11 days after 
removal of a stone from the common duct show- 
ing narrowing of the common duct by pancreatic 
swelling. 


intermittent attacks of mild, biliary obstruc- 
tion supposed to be due to the ulcer. On 
August 7, 1953, he had abdominal pain ex- 
tending into the back, jaundice, light stools 
and tenderness in the right upper quadrant. 
He had lost 8 pounds. 

When the patient registered at the Mayo 
Clinic on August 10, 1953, x-ray examina- 
tion of the stomach gave negative results. A 
diagnosis of obstructive jaundice was made. 
On August 17, the patient underwent chole- 
cystectomy (no stones), choledocholithotomy 
and choledochostomy. A cholesterol stone 
measuring 2 by 1 by 1 cm. was found im- 
pacted in the ampulla. The stomach and 
duodenum were normal. The patient was dis- 
missed on September 1, 1953, with instruc- 
tions that the T tube was to remain in place 
until the common duct returned to normal 
size. He was to return for observation in six 
to eight months. 

The foregoing patient had obstructive jaun- 
dice due to a stone in the ampulla of the com- 
mon duct, but there were no stones in the 
gallbladder. This case points out that one 
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should not be misled by a normal cholecysto- 
gram in a patient who has some of the symp- 
toms of common duct obstruction, even if 
there is no jaundice and even if sometimes 
the only symptom is pylorospasm with loss of 
weight. When patients with small stones in 
the ampulla of the common duct eat they get 
pylorospasm; hence, they don’t eat, and they 
lose weight. Figure 5 shows a cholangiogram 
taken 11 days after removal of the stone from 
the common duct in this case. One can see 
dilatation of the upper portion of the duct but 
considerable narrowing of the lower part of 
the duct, probably the pancreatic portion. 

In the last two years I have been doing a 
procedure in some of these cases that Fen- 
sterer advocated many years ago, and that is 
internal drainage, an anastomosis between the 
duct and the duodenum. It is easily done. If 
there is pancreatitis, such as in the case that 
follows, it takes care of things by relieving 
any possible intrabiliary pressure extending 
into the pancreatic duct. 

The next patient, a man aged 63 years, had 
attacks of abdominal pain with severe vomit- 
ing in 1915. Appendectomy was followed by 
jaundice for 10 days. During the next 10 
years, he infrequently had jaundice and pain. 
In 1925, the gallbladder containing one stone 
was removed, but the attacks of jaundice con- 
tinued. On March 15, 1938, he underwent 
exploratory choledochostomy at the Mayo 
Clinic; no stones were present but there was 
dilatation of the ampulla and hepatitis, grade 
3. Temporary T tube drainage was instituted. 
During the next 15 years, he had episodes of 
epigastric pains. He returned to the clinic on 
May 4, 1953. A week previously he had had 
sudden pain in the abdomen. He was hos- 
pitalized because he was suspected of having 
a heart lesion. The diagnosis was biliary dys- 
kinesia and questionable pancreatitis. On May 
18, 1953, choledochoduodenostomy over a 
Mayo-Sullivan tube was performed; the head 
of the pancreas was found to be enlarged. 
The postoperative course was uneventful. A 
letter from the patient on July 11, 1953, in- 
dicated that he was getting along well. 

I present this case to emphasize that there 
are some instances in which it would be much 
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FIGURE 6. Interval postoperative 
roentgenograms showing dilatation 


of the common duct, and retention 
of medium within the duct during a 
10 minute period. In the second ex- 
posure (b) some medium may be 
seen in the duodenum while in the 
first (a) the dye is held up at the 
ampulla. 


better to do internal rather than external 
drainage. I think this patient is going to have 
trouble later on. 

In another case of that type, the patient, a 
woman aged 50 years, was first seen on Octo- 
ber 30, 1952. She had had epigastric fullness 
for two years and chills and fever weekly since 
1951. Renal calculi had been passed in 1940 
and 1941. She had had hematuria, colic and 
passage of a stone from the bladder in Janu- 
ary 1952. For 6 to 10 months prior to admis- 
sion she had had burning and frequency of 
urination. On January 9, 1953, the patient 
complained of intermittent pain in the right 
upper quadrant. She had slight jaundice for 
two days. The diagnosis was common duct 
stone, hypertension and obesity. On January 
12, she underwent removal of an elongated 
stump of the cystic duct and exploratory 
choledochostomy. No stones were found but 
she had pancreatitis and hepatitis, grade 3. 
When she was dismissed about a month after 
operation, the cholangiogram showed dilata- 
tion of the common duct with narrowing of 
the pancreatic portion. 

On March 5, there was leakage around the 
T tube when it was clamped. The cholangio- 
gram showed some obstruction of the lower 
end of the duct (figure 6a). On July 23, 1953, 
there was still leakage of bile around the T 
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tube when it was closed. The cholangiogram 
still showed dilatation of the common duct, 
retention of medium within the duct and some 
spasm at the lower end, although in the sec- 
ond film (figure 6b) exposed 10 minutes after 
the first, it is seen that some medium is enter- 
ing the duodenum. The patient was instructed 
that the T tube was to remain in place for 
one or two months. 

When I noticed the leakage of bowel around 
the T tube, the dilatation of the common duct 
and the retention of medium within the duct, 
I said, “Well, we will leave the tube in one or 
two months to see if the duct won’t empty 
better as a result of the subsidence of the in- 
flammation.” In this case, I may have to do a 
secondary choledochoduodenostomy. 

The next case is one in which choledocho- 
choledochostomy was done for stricture of the 
common bile duct. This patient, a woman 
aged 42 years, underwent cholecystectomy 
elsewhere in March 1950 and stones were 
found. She had postoperative jaundice and 
drainage of bile. Eight days after operation, 
the common duct was explored but no stones 
were found. The T tube “fell out” 16 days 
later. Biliary drainage continued except for 
two days when the patient had chills and fever. 
On May 8, 1950, she came to the Mayo Clinic 
with the diagnosis of stricture of the common 
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duct. X-ray examination did not disclose any 
opaque calculi. The cholangiogram showed 
no dilatation of the biliary duct including the 
common duct. The duodenal third of the com- 
mon duct was not outlined. 

On May 12, the patient underwent choledo- 
chocholedochostomy over a T tube. Postopera- 
tively, she had attacks of epigastric cramping 
pain followed by mild transient jaundice, no 
chills and dark urine. The T tube became 
plugged, off and on, and it was removed in 
February 1951. She had episodes of increased 
frequency and severity but no nausea or vom- 
iting. She lost 5 pounds. On August 13, she 
returned because of recurrent attacks of epi- 
gastric pain, radiating pain, chills, slight 
jaundice and dark urine. She had no fever. 
The diagnosis was recurring partial obstruc- 
tion of the common duct. On August 17, she 
again underwent hepaticolithotomy and cho- 
ledochocholedochostomy (end-to-end) over a 
catheter (the catheter to be left in place for 
one year). She was dismissed September 8 in 
excellent condition. 

In this case the patient is doing well. What 
are the results of repair of stricture of the 
common duct? In 75 to 80 per cent of the 
cases excellent results are obtained. 

In 1938 another patient, a woman aged 44 
years, underwent cholecystostomy elsewhere 
with removal of stones; jaundice occurred 
postoperatively. In 1948 she underwent chole- 
cystectomy elsewhere, possibly followed by T 
tube drainage. In 1949, she had recurrent 
attacks of colic without chills, fever or jaun- 
dice. In 1950, when she came to the Mayo 
Clinic, the common bile duct was hugely 
dilated (4 cm.); no stones were present. Lat- 
eral choledochoduodenostomy was performed 
at that time. In the early summer of 1953 the 
patient had recurrent severe attacks of pain in 
the right upper and left upper quadrants last- 
ing one or two days but no chills, fever or 
jaundice. In July the pain became increas- 
ingly severe and frequent. On August 13, a 
diagnostic right splanchnic block gave relief 
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of pain. Two days later a therapeutic bilateral 
splanchnic block with alcohol gave complete 
relief of pain. 

One might wonder why we didn’t do the 
splanchnic block before we explored the com- 
mon duct. The reason is that the only way we 
can eliminate the possibility of a’ common 
duct stone or pancreatitis or other organic 
obstructions of the duct is by surgical explora- 
tion. In other words, the splanchnic block 
must be done following the exploration of the 
common duct. 

The last case I will discuss is that of a pa- 
tient who had spasm or sphincteritis with huge 
dilatation of the common duct. In 1927, she 
had mild attacks of crampy pain in the right 
upper quadrant, nausea and vomiting and 
had undergone cholecystectomy elsewhere. In 
1929, she had infrequent mild attacks of pain 
in the right upper quadrant, with nausea and 
vomiting. Since 1949 attacks had been more 
frequent and severe. In May 1953, she had an 
attack of severe, crampy, colicky pain in the 
right upper quadrant followed by nausea and 
vomiting. X-ray examination showed a ques- 
tionable shadow overlying the body of the 
fifth lumbar vertebra. Her temperature rose 
to 102° F. for a day. When she came to the 
Mayo Clinic on June 7, 1953, a diagnosis of 
common duct stone without jaundice was 
made. On July 8, she underwent exploratory 
choledochostomy, exploratory duodenotomy, 
transabdominal sphincterotomy of Oddi, and 
lateral choledochoduodenostomy for biliary 
dyskinesia with huge dilatation of the com- 
mon duct (5 cm.). She was dismissed on 
July 25. 

With regard to sphincteritis, | don’t know 
how to make the diagnosis accurately. If the 
patient has attacks of pain and the duct is 
small, I cut the sphincter and get satisfactory 
results in 75 per cent of cases. If the duct is 
large, I do a lateral anastomosis because if the 
sphincter is cut and the patient has pancreati- 
tis, he may still have symptoms owing to nar- 
rowing of the duct above the sphincter. 
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Hemorrhagic Disorders 


CYRUS C. STURGIS* 


University of Michigan Medical School, Ann Arbor 


A HEMORRHAGIC dis- 
ease may be defined as 
an abnormal tendency 
to bleed into the skin, 
the mucous membranes 
and other tissues and 
into or from various 
organs of the body such 
as the kidneys, the 
uterus, the gastroin- 
testinal tract, the brain 
and elsewhere. Such 
hemorrhages may occur in the skin as the 
result of slight trauma which ordinarily would 
not cause bleeding, or appear spontaneously. 

These disorders are important for many 
reasons but especially for the following three: 
(1) They are relatively common in one form 
or another, and almost all of them may be 
classified by simple means. With the excep- 
tion of a few exceedingly rare conditions, 
making up not more than 5 or 10 per cent, 
the variety of the bleeding tendency can be 
easily recognized. Their nature usually can 
be determined by information derived from 
the history and physical examination, the red 
and white cell count, and by estimation of the 
number of blood platelets, along with a deter- 
mination of the bleeding and coagulation 
times, and the result of the tourniquet test. 
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Hemorrhagic disorders are relatively com- 
mon and usually the treatment is readily 
determined. Idiopathic thrombocytopenic 
purpura should be treated with ACTH or 
cortisone, frequently followed by splenec- 
tomy. In secondary thrombocytopenic pur- 
pura, the treatment is directed toward the 
primary disease. Nonthrombocytopenic pur- 
pura is due to changes in the capillary 
walls or to alterations in the normal clot- 
ting elements of the blood. Treatment of 
these conditions is discussed. 


These tests may be performed by any practi- 
tioner with relatively simple apparatus, and 
in a great majority of cases, they will differ- 
entiate the various types of hemorrhagic dis- 
orders correctly and hence lead to the use of 
the proper therapeutic measures. 

(2) These conditions are important to all 
physicians whether they are general practi- 
tioners, surgeons, internists, gynecologists, 
obstetricians, dermatologists or orthopedic 
surgeons—in fact, to all those engaged in any 
phase of the practice of medicine. 

(3) There are a good many disorders classi- 
fied under the heading of hemorrhagic dis- 
eases which vary greatly in severity and prog- 
nosis. Some are of minor importance whereas 
others may terminate fatally despite all forms 
of treatment. In others, although the outlook 
is grave, the application of the proper meas- 
ures may control the condition satisfactorily. 
Every patient who displays even minor evi- 
dences of an abnormal bleeding tendency 
should be examined with the greatest thor- 
oughness and care in order to determine the 
diagnosis and provide the most effective treat- 
ment for the disorder. 
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I shall not attempt to present a comprehen- 
sive classification of all conditions charac- 
terized by an abnormal tendency to bleed. It 
should be emphasized strongly, however, that 
probably the most important single labora- 
tory examination in such conditions is easily 
made by any physician. This is the careful 
scrutiny of a stained blood film in order to 
estimate the number of blood platelets which 
are present. If they are normal in number, it 
can be concluded that at least the patient has 
a nonthrombocytopenic purpura. But if they 
are reduced, and usually the decrease is ob- 
vious if the bleeding is due to this cause, it 
can be said that the patient has a thrombo- 
cytopenic purpura. By this simple observa- 
tion, all of the hemorrhagic disorders may be 
divided into two main groups. 

In estimating the number of blood platelets 
from a properly made film, the following in- 
formation may be employed: The normal 
number of platelets is indicated approximate- 
ly by the presence of clumps of platelets and 
three to five single platelets per oil immer- 
sion; a moderate reduction is shown by the 
absence of clumps and two to three single 
platelets; a striking decrease, which is often 
the case when bleeding is obviously due to 
this cause, is characterized by the absence of 
clumps, and only one or two platelets in an oc- 
casional field. In some patients, the platelets 
may be entirely absent from the blood film. 
In general, although there are exceptions to 
this, when the number of platelets falls below 
75,000 per cubic millimeter, which indicates 
a severe reduction, the tendency to bleed ab- 
normally becomes apparent. 

At this point I should like to present an 
illustrative case record of a patient with a 
severe bleeding disorder. The patient is an 
18 year old girl who had enjoyed good health 
until one month ago when she developed a 
progressive weakness. Eventually this com- 
pelled her to give up her work in a factory 
which manufactured plastic materials. In ad- 
dition, she also observed an increasing pallor 
and had some shortness of breath and palpita- 
tion. No purpuric spots were noticed by the 
patient. Her last few menstrual periods had 
been characterized by a moderate increase in 
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flow. Physical examination showed a severe 
pallor in a fairly well-nourished and well- 
developed young girl. The spleen and the 
lymph nodes were not enlarged. The heart 
had a soft blowing systolic murmur which 
later was considered to be hemic in nature. 
Most important of all was the observation by 
the examiner that the patient had some bleed- 
ing from the gums and also a number of pur- 
puric spots on the lower extremities. These 
were rather small but numerous and had not 
been observed by the patient. 

When an 18 year old girl has bleeding from 
the mucous membranes and purpuric spots, 
one immediately suspects that she has a 
thrombocytopenic purpura with a striking re- 
duction in blood platelets. If this were true, 
the diagnosis could easily have been settled 
by the observation of a blood film. A throm- 
bocytopenic purpura in her case could have 
been due to the toxic action of some drug 
which she had been taking or exposure to 
some chemical, possibly in the factory where 
she worked. The most common preparations 
with such an action could be any of the fol- 
lowing which are known with certainty to 
cause a platelet reduction in some patients 
who are apparently sensitized to them: SEDOR- 
mM1D®, the sulfonamides, quinine, quinidine, 
iodides, chrysarobin, insulin, digitoxin, men- 
thol. Additional but unproved causes of 
thrombocytopenic purpura are gold, bismuth, 
phenobarbital, ALURATE®, colloidal silver, 
sodium salicylate, thiourea, dinitrophenol and 
ppT® insecticide. There was no indication, 
however, that the patient had taken any one 
of these preparations which might have been 
responsible for the purpuric manifestations, 
nor was she exposed in the factory in which 
she was employed to any toxic products 
which might cause a hematologic disorder. 

The next etiologic possibility to consider 
is that the thrombocytopenia might have been 
secondary to some type of blood dyscrasia. 
Simple routine examination of the blood 
would give us important information which 
probably would help us to determine if this 
were true. The blood findings were as follows: 
hemoglobin, 5.0 gm. (29 per cent); red blood 
cell count, 1.3 millions per cubic millimeter 
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and white blood cell count 2100 per cubic 
millimeter with 18 per cent neutrophilic 
granulocytes. The most important finding of 
all, however, was a platelet count of 22,000 
per cubic millimeter, a reduction which was 
certainly compatible with the striking tend- 
ency to bleed. 

One would give serious consideration to 
one of the two following diagnoses with the 
changes in her blood; namely, aplastic anemia 
or a subleukemic or aleukemic leukemia. The 
absence of enlarged lymph nodes and spleno- 
megaly would be evidence against leukemia 
but would not exclude it. The greatest help 
in the differential diagnosis would be a sternal 
marrow aspiration, which would most likely 
show a leukemic infiltration if the patient had 
leukemia, and an aplastic marrow made up 
largely of fat if the patient had an aplastic 
anemia. The sternal aspiration in this patient 
showed a typical aplasia of the marrow 
which is characteristic of aplastic anemia. 

It is certain, therefore, that this patient has 
an aplastic anemia and a hemorrhagic tend- 
ency due to a secondary thrombocytopenia. 
This results from a pronounced reduction in 
the number of megakaryocytes, the progeni- 
tors of the platelets, in the marrow. 

The treatment of such an anemia is not 
highly effective as it consists mainly of re- 
peated blood transfusions with the aim of 
maintaining the hemoglobin in the vicinity 
of 11.0 gm. or 70 per cent, as this is about the 
level at which the main symptoms of anemia 
are controlled. In my opinion, it is not possi- 
ble to transfuse blood platelets efficiently. 
Vitamin B,., folic acid, iron and all other 
therapeutic agents would not be helpful in 
this condition, and there is no indication that 
splenectomy, in the presence of an inadequate 
bone marrow, would be beneficial. It should 
be kept in mind, however, that in some such 
patients spontaneous remissions do occur and 
may persist for several months, but the ulti- 
mate outlook in such a condition is hopeless. 

If the diagnosis of aplastic anemia and 
other causes of a secondary thrombocytopenia 
could be ruled out, and drug idiosyncracy 
could be eliminated, then the possibility that 
the patient had idiopathic thrombocytopenic 
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purpura should have been considered. In such 
patients, the bone marrow is hyperplastic, 
and there is actually an increase in the num- 
ber of megakaryocytes. 

Patients with this latter disorder may re- 
cover spontaneously, but if the condition per- 
sists, control can be accomplished in about 
one-third of the patients by the use of either 
ACTH or cortisone. In case these two forms 
of therapy produce only temporary improve- 
ment after a preliminary course of treatment 
with one or the other, preferably cortisone, 
and the platelet count returns to about nor- 
mal, the spleen can be removed with a hope 
of cure in about 80 per cent of the cases. 

Our present plan for the treatment of idio- 
pathic thrombocytopenic purpura is first to 
give the patient ACTH, 25 mg. every six 
hours, or cortisone, 75 mg. orally every six 
hours. All patients receiving this form of treat- 
ment are placed on an 800 mg. low sodium 
diet to prevent the accumulation of edema. 
The medication is continued for about two 
weeks. At the end of this interval, in all but 
very occasional patients, the platelet count 
will then be approximately normal. The drug 
is then discontinued, and the patient observed. 
In about 30 per cent of the patients, there 
will be a prolonged remission and a complete 
control of all symptoms. In those of our pa- 
tients who have reacted favorably to the 
medication, such a remission has _ persisted 
for periods of four months to three years. 

The other two-thirds of our patients thus 
treated have relapsed, usually within several 
weeks after the medication is discontinued. 
It is our present recommendation that in such 
patients, the ACTH or cortisone be admin- 
istered again in the same dosage and within 
about two weeks, when a second remission is 
induced, a splenectomy be performed. As 
previously mentioned, the results will be ex- 
cellent in about 80 per cent of the patients. 
Furthermore it is likely, now that the surgeons 
fully appreciate the importance of removing 
accessory spleens, that the results following 
splenectomy will be even better. By operating 
on these patients at a time when the platelet 
count of the circulating blood is normal, and 
excessive bleeding is thus avoided, it is likely 
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that the mortality rate from the operation will 
be lower than the approximately 4 per cent 
it has been in the past. If splenectomy does 
not relieve the condition, treatment can again 
be resumed with cortisone, and an attempt 
made to carry the patient on a minimum daily 
dose of 25 to 75 mg. of this preparation. 


Nonthrombocytopenic Purpura 


If a patient has evidences of a bleeding 
tendency and the blood platelets are found to 
be normal, it must be concluded (1) that there 
is an increased permeability of the capillaries 
or (2) that some disturbance in the normal 
clotting mechanism is present. It is not my 
intention to discuss either one of these topics 
in detail but to stress briefly only some of the 
practical aspects of both mechanisms. 


Changes in the 
Capillary Walls 


This is the most common type of purpura 
as it may occur in any infectious disease and 
is regarded as the characteristic rash in some, 
as typhus fever. It is also observed in patients 
who are sensitive to certain drugs as atropine, 
belladonna, chloral hydrate, copaiba, mer- 
cury, merbaphen and PHENACETIN. Likewise, 
capillary wall injury is the basis for the sim- 
ple purpura which occurs commonly in the 
aged. A similar condition may be observed 
in patients with hypertension, diabetes and 
nephritis. 

Schénlein-Henoch’s purpura is a rare form 
of the disorder, generally considered to be an 
allergic nonthrombocytopenic type associated 
with such common evidences of allergy as 
erythema, urticaria and effusions of serum into 
the subcutaneous or submucous tissues, or a 
viscus. Such changes are concerned with a 
generalized increased permeability of the 
capillary endothelium as an expression of a 
sensitized state which permits the passage of 
plasma and blood cells. It is so rare that it 
seldom needs to be considered in the differen- 
tial diagnosis of a hemorrhagic tendency. 


Alterations in the Normal Clotting 
Elements of the Blood 


The finer details of the normal clotting 
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process are still in a controversial state, but 
fortunately the fundamental principles of the 
mechanism are sufficiently well known to be 
of practical use to the clinician. The two-stage 
theory of clotting shown below is a very much 
simplified presentation of some of the ele- 
ments concerned in coagulation of the blood 
and serves as a basis for a clinical discussion. 

(1) Thromboplastin + Prothrombin + 
Calcium — Thrombin 

(2) Thrombin + Fibrinogen — Fibrin 
(Clot) 

In explanation, it may be said that throm- 
boplastin is formed from the tissue cells and 
the platelets, and that it reacts with the pro- 
thrombin, which is derived from vitamin K, 
and with calcium to form thrombin. The lat- 
ter then reacts with fibrinogen, the soluble 
protein of the blood, to form fibrin which is 
the basis of the clot. 

Thromboplastin is the element diminished 
in hemophilia which prolongs the coagulation 
time, but the precise reason for this defect 
is uncertain. It may be due to a deficiency 
of a plasma constituent (thromboplastinogen, 
antihemophilic globulin) or to an excessive 
amount of circulating antithromboplastin (an- 
ticephalin) or to both. The defect, all agree, 
is definitely related solely to the elaboration 
of thromboplastin, as all other clotting com- 
ponents are known to be normal. The most 
effective treatment of bleeding in a patient 
with this disorder is the injection of fresh 
citrated whole blood or plasma. 

A much more common defect in the clot- 
ting mechanism is a diminution in the plasma 
prothrombin which may be due to a number 
of causes and is of great clinical interest. It 
will be discussed in detail in the following 
paragraphs. Calcium is never decreased in the 
circulating blood to the point where it causes 
prolonged clotting, and only under exceed- 
ingly rare circumstances is there an impor- 
tant decrease in the amount of circulating 
fibrinogen. Occasionally the V factor of Owren 
(labile factor of Quick, plasma AC globulin 
of Ware and Seegers, plasma prothrombin con- 
version factor) which normally accelerates the 
action of prothrombin may be deficient and 
cause abnormal bleeding, but this is so rare 
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it need not be discussed at the present time. 


Hypoprothrombinemia 


Prothrombin is an essential component of 
the clotting process, an inactive precursor of 
thrombin, a glycoprotein normally present in 
the circulating blood in amounts varying from 
15 to 20 mg. per 100 cc. of plasma. It reacts 
with calcium and thromboplastin to form 
thrombin. Our present knowledge concerning 
the physiology of vitamin K and prothrombin 
is as follows: This vitamin is present in the 
normal diet, being present largely in green 
leaves. It may also be formed by bacterial 
synthesis in the gastrointestinal tract. The 
presence of bile is essential to its normal ab- 
sorption from the intestines. Following absorp- 
tion, it is carried to the liver, where in some 
as yet unknown way this organ apparently 
converts it to prothrombin. 

Prothrombin is most commonly estimated 
by means of the one-stage method devised by 
Quick. Long usage has shown that it is satis- 
factory in meeting the needs of the clinician. 
The two-stage method is too intricate and 
time-consuming for routine clinical use. 


Causes of Hypoprothrombinemia 


These causes may be listed as follows: (1) 
dietary defects in adults and infants (hemor- 
rhagic disease of the newborn); (2) faulty 
absorption of vitamin K in patients with jaun- 
dice and bile fistula, with sprue, chronic ul- 
cerative colitis, the dysenteries, etc.; (3) im- 
paired formation of prothrombin by the liver, 
as is observed in cirrhosis of the liver, Banti’s 
syndrome, acute yellow atrophy, injury to the 
liver by various chemicals and other condi- 
tions in which there is widespread destruction 
of this viscus; (4) idiopathic hypoprothrom- 
binemia, and (5) inactivation of prothrombin 
by anticoagulants like picuMAROL®, pheny]l- 
indanedione, TROMEXAN® and others. 

Regardless of the cause, if the prothrombin 
is reduced to a certain level, abnormal bleed- 
ing will occur. For example, if the concentra- 
tion is below 50 per cent, latent hypopro- 
thrombinemia is present and the patient will 
bleed excessively at operation; hence, it is 
advisable to defer surgery if possible until the 
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prothrombin concentration is about 75 per 
cent. A satisfactory therapeutic hypoprothrom- 
binemia is a concentration of 20 to 30 per 
cent, and is the level desired in treatment of 
myocardial infarction and thrombophlebitis, 
Below a 20 per cent concentration is the dan- 
gerous level, which may be associated with 
spontaneous hemorrhage into the kidneys with 
hematuria and renal colic, from the mouth, 
the nose and occasionally into the skin (pur- 
pura and ecchymoses). 

From the standpoint of the internist, the 
most important types of hypoprothrombinemia 
are those associated with extensive liver dis- 
ease, those therapeutically induced as a form 
of treatment for myocardial infarction and 
thrombophlebitis, and the type due to ob- 
structive jaundice. At the present time, the 
most common type of hypoprothrombinemia 
is that which has been produced as a thera- 
peutic measure. Overtreatment with one of the 
anticoagulant drugs is one of the most fre- 
quently observed forms of drug poisoning at 
the present time, and a state which may be 
associated with serious and sometimes fatal 
consequences. 


Induced Hy poprothrombinemia 


At present, in my opinion, it is advisable 
as a routine procedure to administer anti- 
coagulant therapy to all patients with myo- 
cardial infarction as soon as the diagnosis 
has been confirmed. Although all internists 
are not entirely in accord with this practice, 
nevertheless, if the proper facilities for strict 
prothrombin concentration control are at 
hand, it is unlikely that harm will result and 
the possibility that complications will be 
avoided and recovery follow are increased. 
Never should this form of treatment be insti- 
tuted, however, unless reliable daily prothrom- 
bin estimations are available. 


Anticoagulant Therapy Methods 


As soon as the diagnosis of coronary throm- 
bosis and cardiac infarction is established, the 
patient is given from 50 to 100 mg. of heparin 
intravenously; this produces an anticoagulant 
effect within a few seconds and persists for 
five to six hours. Simultaneously, depot hepa- 
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rin is given intramuscularly in a dose of 200 
mg. if the patient is below 150 pounds of 
body weight and 400 mg. if more than 150 
pounds. This has an initial action in about 
three hours and usually persists for 24 hours. 
Although the prothrombin time is prolonged 
by the action of depot heparin, the Lee-White 
method of testing the coagulation time (nor- 
mal 5 to 12 minutes) is a better criterion of 
testing the anticoagulant effect. An attempt 
is made, by using depot heparin, to keep the 
coagulation time at about 24 minutes or ap- 
proximately twice normal. If, therefore, the 
coagulation time is less than 15 minutes 24 
hours after the initial dose of depot heparin 
has been given, another dose of equal size 
should be injected. If, for any reason, the 
coagulation time becomes unduly prolonged 
due to the action of heparin, which it rarely 
does, its effects can be neutralized almost im- 
mediately by the intravenous injection of 100 
mg. of protamine sulfate. 

At the same time the heparin is given, 
400 mg. of phenylindanedione (Hedulin or 
P.I.D.) is administered orally. This is usually 
not effective until about 36 hours later. An 
average of about 700 mg. of P.I.D. is needed 
to bring the prothrombin concentration to 
the desired level of 20 to 30 per cent. In gen- 
eral, the anticoagulant therapy, in doses vary- 
ing from 100 to 200 mg. daily, is continued 
for about three weeks. The amount of daily 
medication varies in different patients, how- 
ever, and on some days it must be omitted 
entirely. In all cases, it should be reiterated, 
the dosage guide should be the level of pro- 
thrombin concentration. This should be main- 
tained between 20 and 30 per cent of normal. 

When treatment of patients with thrombo- 
phlebitis is indicated, there is usually no great 
urgency; the preliminary therapy with intra- 
venous and intramuscular heparin may be 
omitted and only a longer and slower-acting 
anticoagulant, such as P.I.D., is employed. 


Overdosage with Anticoagulant 
Drugs and Other Causes 


When a patient receives an excessive 
amount of an anticoagulant drug, or the pro- 
thrombin concentration is significantly low- 
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ered for any reason, such as liver disease 
or obstructive jaundice, the most effective 
method of correcting this condition is to ad- 
minister vitamin K therapy intravenously. Re- 
cent studies by Duff and Gamble in the De- 
partment of Medicine of the University of 
Michigan have confirmed previous reports 
that this medication is far superior to any 
which has previously been employed. The 
product they used was MEPHYTON® (Merck 
& Co., Inc., vitamin K,). This is dispensed in 
emulsion form, in 1 cc. ampules, each con- 
taining 50 mg. of the vitamin. It is admin- 
istered intravenously in 50 mg. doses, diluted 
in 10 cc. of distilled water or saline, over a 
period of 10 minutes. Its action is prompt 
and highly effective. There is some effect per- 
ceptible within 15 minutes, a safe prothrom- 
bin range is reached within three to six hours, 
and there is usually a complete return to a 
normal prothrombin concentration within 4 
to 12 hours. 

Vitamin K, may be used in treating the 
hypoprothrombinemia produced by Dicuma- 
rol, Tromexan, link compound 63 (cyclo- 
cumerol), and in hypoprothrombinemia prior 
to surgery, when it should be given in the 
usual dose from 2 to 24 hours prior to opera- 
tion. It is desirable to increase the prothrom- 
bin concentration to 75 per cent before surgi- 
cal procedures are instituted; in emergencies, 
operations can be performed at a lower level 
but with some risk of bleeding. 

In patients with hypoprothrombinemia due 
to extensive liver disease, which presumably 
is due to an inability of the liver to convert 
vitamin K to prothrombin, it is not to be an- 
ticipated that vitamin K, therapy would be 
highly effective. In such patients, however, a 
gradual rise may follow the intravenous injec- 
tion of 50 mg. three times within a week. 

In the past, the transfusion of 1000 cc. of 
whole blood has been advocated as treatment 
for hypoprothrombinemia, and this procedure 
should still be considered for patients who are 
bleeding seriously, especially when the bleed- 
ing is associated with severe hepatic disease. 
In my experience, however, such a transfusion 
has not been highly beneficial as its action 
has been incomplete and of brief duration. 
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The Diagnosis and Care of 
Marie-Striimpell Arthritis 


LENOX D. BAKER* 


Duke University School of Medicine, Durham, North Carolina 


Tue practitioner who 
is familiar with his 
field, willing to search 
for details in a patient’s 
history and who exam- 
ines with thoroughness 
his young, apprehen- 
sive, male patients who 
complain of low back 
pain will discover con- 
siderable Marie-Striim- 
pell arthritis. 

Herrick and Tyson’ have described the 
plight of the unfortunate victim of this dis- 
ease: “Lying between the fields of internal 
medicine and the specialties is a borderland 
into which the patient may stray and be lost 
to adequate diagnosis and treatment. It is here 
that the larger number of medical mistakes 
are made. In this connection we, as internists, 
have been impressed by the frequency with 
which Marie-Striimpell arthritis or ankylosing 
spondylitis is unrecognized and mistakenly 
labeled. We are, furthermore, convinced of 
the importance of considering this somewhat 
rare disease in the diagnosis of any painful 
state of the torso or extremities. With a clear 
picture of the disease in mind and with ordi- 
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Rhizomelic spondylitis is a common disease. 
The disease frequently goes unrecognized 
and mistakenly labeled until its typical symp- 
toms are developed to far-advanced stages. 
In this paper, efforts are made to point out 
the features of early symptoms, their vari- 
ability, the vagueness with which they are 
described in spite of their severity. In the 
discussion of the treatment, the advantages 
of x-ray therapy are pointed out as an ad- 
junct to the over-all program. Unfortunate- 
ly, since the introduction of x-ray therapy 
in the treatment of this disease, many fine 
points of the general over-all therapeutic 
program have been neglected. 


nary laboratory and roentgenologic facilities 
at hand, its recognition is not difficult. Our ex- 
perience suggests the desirability of presenting 
Marie-Striimpell arthritis less as an orthopedic 
and more as a medical problem, especially a 
diagnostic one. 

“The dominant symptom is pain. The fea- 
ture of this pain is its variability and the 
vagueness with which even the most intelli- 
gent patient describes it despite its severity. 
In the same individual the pain varies in site, 
degree and character from one phase of the 
disease to another. Although it may be con- 
tinuous, it does not maintain a constant pitch 
of intensity. Characteristically it is worse dur- 
ing the last hours of the night. Often the pa- 
tient is awakened about 4:00 a.M. and passes 
the rest of his time in bed in discomfort. 

“The great variability of the pain needs 
emphasis. In the majority of cases the onset 
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is insidious, with exacerbations and remis- 
sions, but the disease may begin acutely with 
agonizing sciatic or lumbar pain suggesting 
a mechanical rather than an inflammatory 
etiology. 

“The mental aspect of these patients de- 
serves notice. They seldom smile. There is a 
uniform dejection and depression. It is diffi- 
cult to be sure that this is not other than one 
might expect in any chronic painful disease. 
To us, however, it has seemed to have certain 
features that become characteristic when ob- 
served in association with the typical attitude 
and posture of these patients.” 

The apathy, associated with the slow and 
insidious onset of the symptoms and the lack 
of well-defined roentgenographic changes, has 
made early diagnosis difficult, and in many 
instances the patients are classified as hypo- 
chondriacs. That the disease has a slow and 
insidious onset is a fact, but there is no lack 
of early roentgenographic changes. Poor films, 
with inadequate interpretations even by well- 
qualified roentgenologists, are usually the rea- 
son early changes are overlooked. 

In a survey at Duke Hospital, it was our 
privilege to examine several hundred pen- 
sioned or would-be pensioned veterans. This 
experience with the veterans and experiences 
in the outpatient clinic with civilian patients 
indicated that the medical profession as a 
whole is not aware of the frequency of Marie- 
Striimpell arthritis in young men and that 
there is a widespread lack of knowledge of 
the early symptoms. Most of the veterans ex- 
amined (and the same can be said for the 
young civilians) were seen because of vague 
and sundry back pains. In many instances the 
patients were seen in orthopedic consultation 
for the neuropsychiatric department, as many 
of them had been given medical discharges 
from the armed services because of “my 
nerves” or “nervousness.” Although I have 
referred to young men, it should not be as- 
sumed that the disease does not occur in 
women. In a survey of 500 patients, however, 
the ratio was 10 men to 1 woman. 


Symptoms and Diagnosis 


The most consistent early symptom is a 
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vague morning backache of a lumbosacral 
type which, as stated by Herrick and Tyson, 
frequently disturbs the late hours of the pa- 
tient’s rest. This early morning pain is almost 
universally the main early symptom. The pain 
subsides with mild exercise, such as making 
one’s toilet and dressing for the day. It may 
be absent during the active part of the day 
but returns following long periods of sitting 
or remaining in one position. 

Back strain and postural fatigue may initi- 
ate exacerbations of the symptoms and may 
cause muscle spasm and tenderness. Fixation 
of the lumbar spine is not one of the early 
symptoms of the disease but is seen in the 
late stages. 

The onset occurs most often in the sacro- 
iliac region, but there are three common sites 
of onset: (1) the sacroiliac, (2) the lumbo- 
dorsal junction and (3) the cervicodorsal 
area. The patients are usually seen in the 
third decade of life, but close questioning 
may reveal that they have had low back pain 
since their early teens. 

Associated sciatica and hip pain are not 
infrequent findings. If the early signs are in 
the lumbodorsal area, there may be radicular 
pain which mimics intercostal neuralgia, pleu- 
risy or cardiac disease. Because of flank pain 
the patients frequently have been seen in 
urologic consultation. Involvement of the 
cervical spine with wry neck and attacks of 
shoulder girdle pain that suggest subdeltoid 
bursitis may be present in the early course of 
the disease but are usually seen late. 

The late symptoms are not of particular 
interest in this presentation. They include 
pokerlike stiffness of the spine and diminu- 
tion of costovertebral joint motion, with de- 
crease of thoracic movement and diminished 
vital capacity. Movements are guarded and 
the gait is awkward. Flexion deformities may 
be severe, but they are usually seen late and 
not early. An occasional patient will exhibit 
involvement of the hip joints, knees or shoul- 
ders. When the knees are involved, synovial 
hypertrophy makes it difficult to differentiate 
the disease from an atrophic arthritis, and it 
may be that patients with this involvement 
actually present a mixed type of arthritis. 
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Endocarditis and iritis are frequently pres- 
ent in patients having ankle and knee pain. 

Temperature elevations are rare. During 
the active phases of the disease the sedimen- 
tation rate is usually elevated. Other labora- 
tory findings may be within normal limits. 

Little is known as to the etiology of the 
disease. Many authors classify Marie-Striim- 
pell or rhizomelic spondylitis as a form of 
atrophic arthritis, but I believe this is a false 
conception. Certainly the relationship has not 
been established. 

In addition to the clinical variation, there 
appears to be a basic difference between rheu- 
matoid arthritis and Marie-Striimpell arthritis. 
Rheumatoid arthritis occurs in both sexes with 
the same relative frequency, whereas Marie- 
Striimpell arthritis is common to men but is 
rarely seen in women. Rheumatoid arthritis 
primarily affects the peripheral joints, with 
the spine frequently being free of involve- 
ment. Marie-Striimpell arthritis, on the other 
hand, primarily affects the spine, with only 
occasional involvement of the joints of the 
extremities. When the peripheral joints are 
involved, the poor response to roentgen ther- 
apy makes one question the presence of a 
mixed arthritis. The roentgenographic changes 
seen in Marie-Striimpell arthritis consist of in- 
creased density of the subchondral bone, with 
mottling and loss of trabeculation. In rheu- 
matoid arthritis one sees an atrophy of the 
subchondral bone. Acute onsets, remissions 
and exacerbations are common in rheumatoid 
arthritis. Marie-Striimpell arthritis has an in- 
sidious onset and progresses slowly, with little 
variation in the severity of the symptoms. 

Recent laboratory studies have shown fur- 
ther differences, including Rose’s* studies of 
sensitized sheep erythrocytes, Davison’s* in- 
vestigations of 17-ketosteroids, Mowbray’s* 
findings with serum colloidal gold, Goldfain’s’ 
and Coonrad’s® studies with BRUCELLERGEN®. 
All these studies, however, indicate that there 
may be altered sensitivities in both diseases. 
Thus far these sensitivities have been found 
to be different in each disease. 

In addition to the mentioned clinical, x-ray 
and laboratory variations, the two diseases 
differ markedly in their response to roentgen 
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FIGURE 1. Bilateral sacroiliac changes typical of Marie- 
Striimpell arthritis, early stage. 


therapy. During the early inflammatory period 
of the disease, roentgenograms may be inter- 
preted as negative. As a rule, early calcifica- 
tion and mottled trabeculation can be demon- 
strated in the subchondral bone adjacent to 
the sacroiliac joints, with haziness and appar- 
ent widening of the joint spaces. 

These early changes are usually localized 
to the lower pole of the sacroiliac joint. They 
are not easy to find and will not be visualized 
by poor x-rays. To find these x-ray changes in 
early Marie-Striimpell arthritis, you have to 
look for them; you have to get repeated x-ray 
films. 

The patient’s symptoms are of more value 
in the diagnosis at this stage than are nega- 
tive x-rays. Associated with these changes are 
pyknotic areas of increased density, particu- 
larly in the lower poles of the sacroiliac joints. 
Usually the changes are bilateral in nature, 
but are more definite on one side than on the 
other and may be confined to one side. These 
sacroiliac findings are present long before any 
demonstrable lesions appear in the spine per 
se. Later the osteosclerosis present in the pyk- 
notic areas advances along the subchondral 
area, with destruction of the articular carti- 
lage and trabeculation across the joint space. 

As the disease advances there is involve- 
ment of the joints of the articular facets of 
the spine. Oblique films may show haziness 
and narrowing of these joints. Forestier’ made 
a very valuable observation in pointing out 
the difference between the nonankylosing 
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ricuRE 2. Composite photographs 
showing range of motion in a 
patient with moderately advanced 
x-ray changes. The range of motion 
was obtained within 96 hours after 
x-ray therapy and it was main- 
tained at the end of six years. 
Note that there has been very little 
increase in the range of flexion, 
but there has been a satisfactory 
increase in extension, which is de- 
sirable as it is usually associated 
with an increased motion in the 
thoracic cage and an increase in 
vital capacity. 


vertebral ossifications (that 
is the osteophytes we see in 
hypertrophic arthritis) and 
the ankylosing ossifications 
which he calls syndesmophy- 
tes. Syndesmophytes are 
growths from the ligaments, 
while osteophytes are 
growths from the bones. 

The vertebral bodies show 
no change, but there is ossi- 
fication of the ligamentous 
parts, causing the pokerlike 
spine. 

Swaim® pointed out that 
muscle spasm and deformi- 
ties exist for some years be- 
fore actual ossification of the 
ligaments takes place; he 
emphasized the importance 
of early treatment and de- 
scribed orthopedic measures 
for combating deformities. 


Treatment 


In 1941, Smyth, Frey- 
berg and Lampe® reported 
encouraging results in the 
use of roentgen therapy for 
Marie-Striimpell arthritis. At 
the time their paper was 
published an attempt was be- 
ing made at Duke Hospital 


to work out a regimen based 

on Swaim’s recommenda- FIGURE 3. Rewarding result of early diagnosis. (left) Unilateral changes 

hens Ser the teoctnent of in the sacroiliac joint were recognized at the time of ureteral catheteriza- 
tion. (right) The same joint six and one-half years after 450 r. units of 

spondylitis. The treatment, x-ray therapy. 
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which consisted of bed rest, gradual hyperex- 
tension on a Gatch bed with a hinged fracture 
board, traction, physical therapy and correc- 
tive exercises, was difficult to carry out be- 
cause of the patients’ pain. The introduction 
into the program of the roentgen therapy, as 


recommended by the Michigan workers, 
brought about sufficient alleviation of pain to 
allow active and rapid correction of deform- 
ities. Roentgen therapy, consisting of a total 
of approximately 450 r. units, was usually 
given over a period of three to four days, in 
broken doses. Two or three fields are treated 
every day or every other day, giving a dose, 
without backscatter, of 150 r. measured in air, 
to each field for three or four treatments, or 
a total dose of 450 r. or 600 r. (in air) per 
field per series. 

Sixty-five per cent of the patients com- 
plained of one or more side effects from the 
roentgen therapy, such as anorexia, nausea or 
vomiting. These symptoms were not severe 
and could be controlled by giving BENADRYL® 
hydrochloride before and during therapy, by 
cutting down the number of fields treated per 
day and by giving vitamin B, tablets or thia- 
mine chloride. 

Leukopenia was seen occasionally but was 
not common and never required cessation of 
roentgen therapy. 








Seventy-two per cent of all patients treated 
showed a reduction of sedimentation rate 
after therapy, indicating that roentgen therapy 
has some direct action on the disease process. 

As soon as the patient has experienced al- 
leviation of pain following x-ray therapy, at- 
tempts at correction of the deformities are 
started. A Gatch bed, equipped with a sponge 
rubber mattress and a fracture board so 
hinged as to conform to the Gatch bed, is used 
for hyperextension. Correction is obtained by 
placing the patient’s head at the foot of the 
bed and gradually elevating the knee break of 
the Gatch spring. When needed, traction may 
be used. If head traction is used, it is impor- 
tant that it be applied in the line of the dorsal 
curve and that the neck is not hyperextended. 
This can be assured if the greater force is 
always applied to the occiput and not to the 
chin. Three to five pounds of traction is suf- 
ficient and is as much as the patient can toler- 
ate comfortably. Sedation should be used in 
sufficient amounts and often enough to keep 
the patient comfortable and relaxed. Physical 
therapy consists of heat, massage and cor- 
rective exercises. The exercises are directed 
at release of contractures, relaxation of the 
anterior part of the shoulder girdle, increased 
motion of the thoracic cage, and relaxation of 
the lateral abdominal and the hip flexor mus- 





FIGURE 4, Fracture board is hinged to conform to the adjustable bed and latex mattress. Hyper- 
extension of the spine is obtained by placing the patient’s head toward the foot of the bed. 
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cles. In carrying out uncontrolled exercises 
directed at hyperextension, the force is cen- 
tered in the lower lumbar area. 

Gymnasium apparatus is used to control 
the force, to direct it at correcting the dorsal 
curve and to develop the upper sacral spinalis 
muscle bundles. In using the apparatus the 
patient fixes his pelvis with his gluteal and 
abdominal muscles. A strap is placed at the 
desired point for hyperextension and acts as 
a fulcrum which allows the greatest portion 
of the hyperextended forces to take effect in 
the region where the strap or belt is fitted, the 
lumbodorsal area. 

To relieve pain and, if possible, to offer 
further correction when the patient is ambula- 
tory, some type of brace may be necessary. 
We use a three-point brace. 


Home Therapy 


Home therapy consists of continued use of 
the hyperextension bed, the wearing of a 
brace when necessary, continued corrective 
exercises, and limitation of activity in keep- 
ing with the patient’s disability. Rest periods 
of at least 30 minutes twice daily are recom- 
mended and, when available, recreational and 
vocational guidance are invaluable as a part 
of the educational program. 

Experience during the past 12 years indi- 
cates that the combined roentgen, orthopedic 
and physical therapies offer a better prognosis 
for the patient with Marie-Striimpell arthritis. 
Whether such therapies arrest the disease can- 
not be answered, but thus far it can be said 
that further progress of the disease has been 
decreased in those patients with early symp- 
toms who have had proper and continued 
therapy. 

Just what the roentgen therapy does to the 
pathologic granulations of Marie-Striimpell 
arthritis is not known, but the results indi- 
cate that the vascular granulations of this 
disease are radiosensitive. It is felt that if 
roentgen therapy is used in the early course 
of the disease, the activity of the granulations 
is lessened, and, when used early enough, 
roentgen therapy may arrest the process. If 
disabling deformities are prevented the pa- 
tient may expect permanent rehabilitation. 
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During the nine years between 1941 and 
1950, 568 patients with Marie-Striimpell ar- 
thritis were treated at the Duke Hospital with 
roentgen therapy combined with a physical 
rehabilitation program, consisting of physical 
therapy, active exercises, braces and voca- 
tional training, such as was described. Of the 
568 patients, 347 received their therapy be- 
fore 1946. One hundred patients of this lat- 
ter group returned to the Duke Clinic in 1950 
for orthopedic examination and laboratory 
and roentgenographic studies. In an effort to 
evaluate the results of the therapy in relation 
to roentgenographic changes and clinical find- 
ings, the patients were categorically classified 
into four groups: (1) mild, (2) moderately 
advanced, (3) advanced and (4) far ad- 
vanced. The classifications were based chiefly 
on the roentgenographic changes and the 
clinical findings. After every consideration it 
was felt that it was impossible to classify the 
patients according to the duration of their 
symptoms, as this factor appeared to have 
very little relationship to the other findings 
and little or no relationship to the response 
to therapy. 

Four factors were taken into consideration 
in evaluating the results: (1) the patient’s 
general well-being, a factor difficult to evalu- 
ate statistically, but it can be said that there 
was definite improvement in this regard; (2) 
pain; (3) range of motion and (4) roent- 
genographic changes. 

Throughout the study there was a consist- 
ent lack of correlation between the amount 
of therapy given and the late results, as 
to symptoms, motion and roentgenographic 
changes. We have no explanation for this 
lack of correlation. The therapy was repeated 
only if pain required it. There was no satis- 
factory way to anticipate which patients would 
require additional therapy after initial treat- 
ment or after any subsequent treatment. 

Of the 16 women included in the study, 
six showed roentgenographic changes in keep- 
ing with what has been described as osteitis 
condensans ilii, which we think is a form of 
Marie-Striimpell arthritis. These patients pre- 
sented symptoms in keeping with what is seen 
in Marie-Striimpell arthritis, particularly in 
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FIGURE 5. Exercise apparatus which can be duplicated by the patient for use at home. 


the early stages. All six responded satisfac- 
torily to roentgen therapy, as have 12 other 
patients treated during the past five years. 

There has been no satisfactory explanation 
for the rationale of roentgen therapy. Blair'* 
advanced the theory that the rays bring about 
beneficial results by affecting the chemistry of 
the mast cells located in the connective tissues 
around the blood vessels, as well as in the 
synovial tissues. Oppenheimer’ conjectured 
that perhaps radiation therapy causes the cal- 
cification or ossification of the capsule to dis- 
appear, analogous to the effect on calcification 
in bursae and tendons. 
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Conclusions 


From clinical observations it appears that 
roentgen radiation affects the cellular changes 
of Marie-Striimpell arthritis, but we have no 
evidence that it affects the associated ossify- 
ing process once it is under way. 

The results of the therapy, based on relief 
of pain, increased or decreased range of 
motion, and roentgenographic changes indi- 
cate that the therapy can be expected to give 
approximately the same relief of pain during 
any stage of the disease. 

Increase in range of motion can be expected 
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FIGURE 6. Brace to control rotation is made of orthopedic steel, 5g inch wide and % inch thick. To fix pelvis and 
thorax as a unit to prevent rotation of the spine, brace is sufficiently deep for side bars to lie in midaxillary line 
(C). Appliance is held in place by webbing straps. A heavy elastic strap is placed at or just below the height of 
the curve to be corrected (A and C). Elastic strap is fitted sufficiently tight to hold brace snugly against the body 
and loose enough not to exert too great a pressure across the back. Pubic and manubrial pads are hinged freely 
on the two cross pieces, which are fitted in pectoral and inguinal regions so as not to interfere with movement of 
the shoulders and hips (D and E). 
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FIGURE 7. Composite photographs show- 
ing range of motion before and after 
therapy. The increase in flexion and 
extension was demonstrable at the end 


of 


ceived a total of 450 r. units over a 
period of three days. He maintained 
this range of motion when examined five 
and one-half years following therapy. 
Improvement in the range of motion as 
demonstrated by this patient is better 
than that usually seen. A more typical 
example of what can be anticipated is 
seen in figure 2. 


(Illustrations reproduced courtesy of Journal of 
Bone and Joint Surgery.) 


72 hours after the patient had re- 


in a fair percentage of the mild and moder- 
ately advanced cases. Although there is relief 
of pain, a decrease in range of motion and 
further ossification may occur. We think that 
is because the ossification has already started 
and the x-ray therapy does not reduce it. In 
the early stages of the disease it appears that 
the process can be arrested and in some in- 
stances cleared by the roentgen therapy, but 
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not in the advanced stages where the changes 
have gone beyond the reversible stage. 

Rhizomelic spondylitis is a common disease 
which is difficult to diagnose in its early 
phases. Roentgen irradiation, when combined 
with corrective orthopedic and physical ther- 
apy measures, offers relief from the pain and 
aids in preventing deformities in this chronic 
and disabling disease. 
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DIAGNOSTIC CLINIC 


Management of 


Acute Cholecystitis 
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Acute inflammation 
of the gallbladder is 
most often due to a 
mechanical obstruction 
in its outlet, the cystic 
duct. The acute inflam- 
mation may subside, 
but the obstruction and 
a disease state remain 
and can be cleared up 
only by surgery. Early 
surgery removes the 
cause and the effects 
and thus prevents the serious complications 
which sooner or later develop. 

The proper management of acute chole- 
cystitis has been adversely influenced for 
many years by two concepts which have been 
followed despite positive evidence which dis- 
proves them. First, general practitioners, in- 
ternists and some surgeons have believed that 
it is dangerous to operate during an acute at- 
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The management of acute cholecystitis is 
cholecystectomy. Safe cholecystectomy re- 
quires the careful dissection of the. cystic 
duct. The importance of Hartmann’s pouch, 
the patho-anatomy which develops as a re- 
sult of cholecystitis, is emphasized. A defi- 
nite technic is the best insurance against 
surgical injury to the common duct. 


tack of cholecystitis because the acute episode 
will always subside, and the patient can then 
have an easier and safer operation. Experience 
with acute cases shows that the patient should 
be operated during the acute attack, because 
(1) the acute attack does not always subside, 
(2) delay invites complications, and (3) 
cholecystectomy promptly and safely cures 
acute cholecystitis. 

The second concept is that cholecystectomy 
may be technically precarious when marked 
inflammation is present, and that cholecystos- 
tomy therefore should be the procedure of 
choice. 

Dr. Eliason, in an article published in 1944, 
warned that “when the condition of the local 
tissues militates against the safe removal of 
the gallbladder,” do a cholecystostomy. The 
safe removal of the gallbladder presumes 
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cholecystectomy without injury to the com- 
mon or hepatic bile ducts. In our opinion, 
injury to these ducts is more often due to an 
anomalous development of the ducts and to 
deficient surgical experience than to excessive 
inflammatory reaction which obscures the 
anatomy of the ducts. 

When the gallbladder is markedly thickened 
and gangrenous, with thick edema of the 
peritoneum over the ducts, the anatomy is 
obscured. The cystic duct, however, is never 
gangrenous. It can be exposed safely by gentle 
finger dissection, ligated, and the gallbladder 
removed. 

Over the years, the mortality rate for chole- 
cystostomy has been higher than for chole- 
cystectomy and the convalescence has been 
more prolonged. Why should the aged, the 
weak, the patient with medical complications. 
be deprived of the chance for an improved 
state of health because of the mistaken idea 
that cholecystostomy is a safer procedure for 
them?-Cholecystostomy may be easier for the 
surgeon; it is certainly not easier for the 
patient. 

In figure 1 may be seen a gallbladder, which 
shows evidence of acute inflammation with 
edema and many calculi, and an appendix 
which were removed from a 36 year old wom- 
an patient four weeks after she had had a 
commissurotomy for mitral stenosis. She made 
an excellent recovery from the operation and 
went home on the ninth day after operation. 
I think I should state, however, that in the 
second week after she was home she went on 
a spree over the week end and the following 
Monday she was back in the hospital in car- 
diac failure. She was quickly stabilized but 
the incident is proof that the operation was 
not as arduous as a gay week end. 


Diagnosis 


The diagnosis of acute cholecystitis is made 
from the history and the physical signs. Since 
gallstones are found in about 95 per cent of 
the cases, there is frequently the history of 
attacks of gallstone colic. Also, since there is 
obstruction at the outlet, the gallbladder is 
distended as well as inflamed and the clini- 
cal picture is that of an acute inflammatory 
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process in the right upper quadrant. Abdomi- 
nal wall rigidity frequently prevents palpation 
of an enlarged gallbladder. A scout film of the 
abdomen occasionally may show gallstones 
and may help in differential diagnosis. 

A cholecystogram should not be done dur- 
ing an acute attack. Liver function tests have 
little practical value. If a patient with im- 
paired liver function has an attack of acute 
cholecystitis, the best treatment to improve 
his condition is cholecystectomy. 

I think Dr. Cattell* stated that if a patient 
has BROMSULPHALEIN® retention and chole- 
cystitis, removing the gallbladder will reduce 
the retention of Bromsulphalein. 

In differential diagnosis, acute pancreatitis, 
acute appendicitis, walled-off ulcer perfora- 
tion, lung and kidney pathology, and coronary 
occlusion must be eliminated. As an example 
of difficult differentiation consider the case of 
a woman, 42 years of age, who was well and 
worked in a clothing factory until two days 
before hospital admission, when she develop- 
ed pain in the right upper quadrant. The night 
before admission the pain was so severe that 
morphine was given. 

Examination on admission was negative ex- 
cept for a tender tumefaction far out under 
the right costal edge. This tumefaction was 
apparently attached to the liver and seemed 
to be a distended tender gallbladder. A scout 
film of the abdomen showed normal kidney 
outlines. We were very glad to see that be- 
cause the tumefaction was in the region of 
the right kidney. There was a normal gas pat- 
tern in the colon, but there was some evi- 
dence of pressure from above on the hepatic 
flexure of the colon. Since surgical exploration 
seemed the best solution to our diagnostic 
problem, we operated through a right sub- 
costal incision. At operation we found a large 
hemangioma in the right lobe of the liver; the 
gallbladder was normal. We excised the he- 
mangioma with only moderate hemorrhage. 
Pathologic examination revealed fresh hem- 
orrhage into the angioma and this probably 
explained the acute symptoms. Since the gall- 
bladder was normal, a cholecystogram with 


*CaTTELL, Ricnarn B.: Common duct obstruction. Postgrad. Med. 
In press. 
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FIGURE 1. Appendix (top) and gallbladder (bottom) removed from a 36 year old woman four 
weeks after she had had a commissurotomy for mitral stenosis. The gallbladder shows evidence 
of acute inflammation with edema and many calculi. 





FIGURE 2. Hemangioma found in the right lobe of the liver. Patient was a 42 year old woman 
whose principal symptoms had been acute pain in the right upper quadrant and a tender 
tumefaction far out under the right costal edge. 
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normal findings might have been followed by 
diagnostic hepatic puncture, a dangerous pro- 
cedure into a hemangioma. 

Figure 2 shows the hemangioma after it 
was removed. It measured 13 by 7 by 5 cm. 
The patient made an excellent recovery. The 
operation took place eight months ago and 
she has been symptom-free and in excellent 
health since that time. We must admit that 
before operation we felt that this patient had 
a distended, tender gallbladder. 


Treatment 


Early cholecystectomy is the best treatment 
for acute cholecystitis. This does not mean 
that an emergency operation must be done. 
These patients usually have been sick for from 
one to four days or more before they are sent 
to the hospital, but there must be no thought 
of waiting for the attack to subside. The diag- 
nosis is confirmed, laboratory tests such as 
urinalysis, blood cell count, blood sugar, urea, 
amylase and bilirubin estimations are made, 
and usually an electrocardiogram is indicated. 
Supportive and antibiotic treatments are be- 
gun and the patient is prepared for surgery. 

Spinal anesthesia is used, and with the ab- 
domen prepared for operation a final survey 
of the physical findings can and should be 
made. There is no better time to go over the 
abdomen than after it is really relaxed by 
spinal anesthesia. Inspection and palpation 
with the relaxation of anesthesia should never 
be omitted, as the pathology then may be ac- 
curately appraised and the incision located 
to give the best exposure.-A subcostal incision 
is ideal in most cases. This incision exposes 
the area of inflammation and infection and the 
gallbladder can be removed without breaking 





down the natural walling off factors which are 
attempting to localize the area. 

The report on surgery of the biliary tract at 
the Mayo Clinic for 1951 showed that chole- 
cystectomy for benign lesions of the gallblad- 
der was performed on a total of 1,227 patients 
with 4 deaths, a mortality rate of 0.3 per cent. 
No deaths occurred in the 71 patients on 
whom cholecystectomy was done for acute 
cholecystitis. It is evident, of course, from 
these statistics that a large clinic sees more 
cases of chronic cholecystitis, while a local 
hospital sees a higher percentage of cases of 
acute cholecystitis. 

Table 1 shows the statistics which I have 
just given and also an additional 100 cases 
from our department where we had 100 con- 
secutive cases of cholescystectomy for acute 
cholecystitis without a death. The report from 
the Mayo Clinic states, however (and this is 
still Dr. Eliason’s advice), that “At times the 
condition of the patient or the local situation 
about the gallbladder may preclude removal, 
and then cholecystostomy may be done.” 
Cholecystostomy was performed on 38 pa- 
tients during that year, with 2 deaths, or 5 
per cent mortality rate. 

It is certain that this cholecystostomy group 
includes patients with advanced malignancy 
and that cholecystostomy was done as a pal- 
liative procedure. When the physical condi- 
tion of the patient is influencing the manage- 
ment of acute cholecystitis, cholecystectomy is 
the choice. As I have stated, we believe that 
injury to the ducts by an experienced surgeon 
is due more often to duct anomalies than to 
obscuring acute inflammation. Also at times 
during the dissection for removal of an in- 
flamed gallbladder, we have evacuated collec- 


TABLE 1 


GENERAL STATISTICS 





OPERATION 





, MORTALITY 


PLACE | NUMBER DEATHS RATE 
| | | (per cent) 
Cholecystectomy | Mayo Clinic 1,227 4 0.3 
Cholecystectomy for acute cholecystitis Mayo Clinic 71 0 0 
Cholecystostomy for various conditions | Mayo Clinic 38 2 5 
Cholecystectomy for acute cholecystitis | Hahnemann Hospital 100 0 0 
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FIGURE 3. Duodenocystic ligament which covers 
the pouch of Hartmann and which may pro- 
vide the traction that produces it. 


tions of pus from deep in the subhepatic 
space. These suppurative processes will be 
completely missed if cholecystostomy is done. 

We have not considered acute cholecystitis 
as an indication for common duct exploration, 
but Dr. Cattell has mentioned it and I think 
it must be given serious consideration. Cer- 
tainly if we have any evidence that there is 
common duct obstruction when we are treat- 
ing acute cholecystitis by cholecystectomy, the 
common duct should be and can be explored. 


Cholecystectomy Procedure 


Since the gallbladder is usually tightly dis- 
tended, decompression by suction through a 
cannula is the first step in cholecystectomy. 
This allows the gallbladder to be grasped by 
forceps and decreases the soiling if the for- 
ceps cut through or tear the wall. One forceps 
is applied to the fundus of the gallbladder and 
one is applied to the gallbladder wall just 
above the pouch of Hartmann. This pouch of 
Hartmann is the outstanding guide to the 
cystic duct. 

Figure 3 shows the duodenocystic ligament 


Vay 1954 


FIGURE 4. Duodenocystic ligament dissected 
away and the pouch of Hartmann pulled up 
with good exposure of the cystic duct. 


which covers the pouch of Hartmann and 
may provide the traction that produces it. 

Figure 4 shows the duodenocystic ligament 
dissected away and the pouch of Hartmann 
pulled up with good cystic duct exposure. 

When the duodenocystic ligament is dis- 
sected off the pouch of Hartmann, the pouch 
can be pulled up and the cystic duct is seen. 
The cystic duct is dissected out down to the 
common duct. The cystic artery is clamped, 
cut and tied off. The common duct is exposed 
above and below the cystic duct, and the 
cystic duct is ligated close to its junction with 
the common duct before any clamps are ap- 
plied so that the ligature can be accurately 
and safely placed. 

Many injuries to the common duct are pro- 
duced because the clamps applied to the cystic 
duct do not allow the surgeon to have a clear 
view in placing his ligature. One ligature is 
applied to the duct. Multiple ligatures and 
transfixion invite injury. The cystic duct is 
then clamped after ligation and cut, and the 
gallbladder is removed from within outward. 
Hemorrhage from the gallbladder bed is con- 
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trolled by interrupted sutures. The incision is 
then closed in layers with a cigarette drain 
which is introduced into the subhepatic space 
in the outer angle of the incision. We always 
drain these cases. 

The pouch of Hartmann deserves special 
mention because it is not too well known. It 
is not found in a normal gallbladder and is 
not described in anatomy texts. The credit for 
first describing it goes to Robert Hartmann, a 
German anatomist born in 1831, and it was 
named for him. It develops with and because 
of gallbladder pathology, and the mechanism 
of its development is interesting. Obstruction 
at its outlet results in dilatation or distention 
of the gallbladder. Since the posterior wall 
rests against the solid liver, this portion can- 
not dilate, so there is overdilatation of the 
free or anterior wall. Contractions of the gall- 
bladder toward its outlet result in a bulging of 
this overdilated anterior wall over the cystic 
duct. This bulging overhang, or pouching is 
known as the pouch of Hartmann. Another in- 
terpretation of the mechanism is that it is pos- 
sible that repeated attacks of cholecystitis with 
dilatation result in traction by the duodeno- 
cystic ligament. The duodenocystic ligament, 
so named by McNealy of Chicago, is a con- 
tinuation of the gastrohepatic ligament. The 
traction diverticulum produced by the pull of 
this ligament may be a better explanation for 
the pouch of Hartmann. 

This discussion is introduced to emphasize 
the importance of a definite technic for chole- 
cystectomy. especially for acute cholecystitis. 
The dissection must begin over the lower por- 
tion of the gallbladder, preferably over the 
pouch of Hartmann. The duodenocystic liga- 
ment is separated, the pouch is turned up, and 
the cystic duct and cystic artery are exposed. 
Even with gangrene of the gallbladder and 
thick swelling and edema of the posterior 
peritoneum, the pouch can be turned back by 
gentle finger dissection so that the cystic duct 
can be seen and safely ligated. The cystic 
artery will be thrombosed in these cases, but 
it is better to ligate it if possible. We have a 
rule that if you have trouble locating the 
cystic artery and if there is not too much 
inflammation of the gallbladder, trace the ves- 
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sels on the gallbladder surface and they will 
lead to the cystic artery. 

With gangrenous or near-gangrenous gall- 
bladders, however, the branches of the cystic 
artery cannot be seen, but in 75 per cent of 
cases it will be found just inside the cystic 
duct. Careful dissection will expose it and, 
even though the artery is thrombosed, it is 
good practice to tie it off by suture or ligature. 
Careful training in this technic will result in 
safe cholecystectomy. 

The patient is out of bed the morning after 
surgery and is made to walk. Crawling from 
bed to chair and back to bed again is not 
considered adequate exercise to stimulate the 
venous circulation in the legs. All patients are 
required to walk up and down stairs before 
leaving the hospital. Sutures are removed and 
the drain is taken out on the fifth day. The 
patient is discharged on the sixth to eighth 
day following surgery. 

The postoperative treatment of cholecystec- 
tomy is along commonsense lines. Suction is 
not often necessary. Of course if it is neces- 
sary, it is used; if the patient develops a 
dilatation of the stomach there is nothing that 
clears up that condition better than suction. 
Antibiotics are given for two days. 

The outstanding contraindication to chole- 
cystectomy is portal hypertension. It is indeed 
fortunate that acute cholecystitis seldom oc- 
curs in cirrhotic patients. Biliary tract surgery 
in these cases must be very conservative. Dan- 
gerous, even fatal, hemorrhage during surgery 
and the development of the hepatorenal syn- 
drome afterward are difficult to combat. 

An outstanding case first seen 20 years ago 
and which teaches an obvious lesson is the 
following: The patient, a large, obese woman, 
54 years of age, presented the typical picture 
of acute calculous cholecystitis. | was doing 
cholecystostomy for acute cholecystitis at that 
time. At operation I removed many gallstones, 
did a cholecystostomy, and told the family 
that the condition was much too acute to re- 
move the gallbladder safely. It probably would 
not have been safe at that time. The patient 
recovered, remained well for eight years and 
was again sent in with acute calculous chole- 
cystitis. At operation this time, I found a 
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thickened gallbladder, containing many stones, 
and a gray flocculent debris which is typically 
found in carcinoma of the gallbladder. I re- 
moved the gallbladder and some nodules in 
the liver adjoining it. The pathologic report 
showed carcinoma of the gallbladder and car- 
cinoma of the liver, and the patient was dead 
within six months. 

I am sure not too many surgeons have had 
the experience of doing a cholecystostomy and 
having the patient return years later with a 
recurrence of acute calculous cholecystitis in 
a carcinomatous gallbladder. It is a very 
impressive lesson. 

No case of acute cholecystitis is too acute 
for surgery. In many cases the inflammation 
will apparently subside, but there is no way 
to evaluate accurately what is taking place 
within the abdomen. The clinical picture of 
subsiding inflammation may mask serious 
complications. The inflammation which seems 
to subside may later appear as a subhepatic 
abscess or other suppurative process, such as 
pancreatitis, a duodenocystic fistula, common 
duct obstruction, or other complications much 
more difficult to treat than acute cholecystitis. 
Or the attack may really subside and the pa- 
tient may decide against surgery. 

Since a disease state remains, a recurrence 
of acute cholecystitis is very likely to occur. 
The patient is now sure that the second attack 
will follow the same course as the first. Pro- 
crastination and continued medical treatment 
are insisted on by the patient and accepted by 
his physician. Postponing cholecystectomy in 
the patient with gallstones increases the dan- 
ger of complications already mentioned and 
also carries with it the menace of carcinoma 
of the gallbladder. Cholecystectomy may be 
done at any time during an acute attack; the 
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TABLE 2 
AcuTE CHOLECYSTITIS 
(Surgery) 
ELIASON, Philadelphia, 1944 
Number Per cent 
Rg sais tases 
Cholecystectomy . ............ 32 
Cholecystostomy .............. 68 
Deaths ...... Comma ea pants ie 
Mortality rate .. ve. - 15 
MARTIN, Philadelphia, 1953 
i ee Pee .. 166 
Cholecystectomy ; 98.8 
Cholecystostomy ..... 1.2 
a ES ee ee 
Mortality rate ..... ar 1.2 





earlier the better, but no time is too early and 
no time is too late. 

In table 2 the trend in treatment of acute 
cholecystitis is accurately indicated in the sta- 
tistics of Dr. Eliason for 1944 and the statis- 
tics for 166 consecutive cases from my own 
department compiled this year. Thirty-two per 
cent of gallbladder patients had cholecystec- 
tomy and 68 per cent had cholecystostomy in 
1944. In 1953, in our series of cases there 
were 164 cholecystectomies and 2 cholecystos- 
tomies. These figures are evidence of real ad- 
vance in the management of the gallbladder 
patient. 

This paper is a plea for cholecystectomy 
and for a definite technic for cholecystectomy 
in acute cholecystitis. We must revive the 
knowledge of the patho-anatomy of Hart- 
mann’s pouch and emphasize the importance 
of the dissection and visualization of the cystic 
duct. The application of these fundamentals is 
essential to the efficient management of acute 
cholecystitis by safe cholecystectomy. 
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Gastric ulcer and du- 
odenal ulcer may oc- 
cur within one inch of 
each other in the upper 
gastrointestinal tract. 
Both cause a lot of suf- 
fering and disability 
from disturbance of 
digestion. Both are di- 
agnosed for the most 
part by the radiologist 
after the physician has 
suspected their existence. As seen by the path- 
ologist they may resemble each other very 
closely, if one ignores the organ of origin. 
Even on microscopic examination they may re- 
semble each other very closely. But there the 
similarities between these two lesions cease. 
Duodenal ulcer is a disease of hypersecre- 
tion and hyperacidity; gastric ulcer is not. 
Duodenal ulcer occurs for the most part in a 
specific type of person: the hyperkinetic, sen- 
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Although gastric ulcer and duodenal ulcer 
produce similar symptoms, the clinical im- 
plications differ radically. Primary treat- 
ment of duodenal ulcer is nonsurgical, 
operation being reserved for intractability 
(of ulcer or patient), obstruction, or hem- 
orrhage. Gastric ulcer should be treated by 
gastric resection unless it is benign by all 
available criteria, and patient and physi- 
cian will carry out periodic check-ups. 


sitive, nervous individual; gastric ulcer, not 
necessarily so. 

Carcinoma of the duodenum is so rare that 
it hardly merits consideration in dealing with 
duodenal ulcerations. With gastric ulcer, as 
soon as the diagnosis is made the physician 
must constantly bear in mind the possibility 
that he is dealing with a malignancy. 

With duodenal ulcer the treatment is pre- 
dominantly medical, and before any of us 
turns a patient over to a surgeon for possible 
surgery he must ask himself: “Is this patient’s 
disability serious enough to justify the risk 
of a surgical operation?” With a gastric ulcer 
the stand is reversed. Before a physician as- 
sumes the right to deny a patient the possible 
advantage of an operation, he must ask him- 
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self: “Is there a good enough chance that we 
are not dealing with a malignant lesion in 
this patient to justify the attempt to heal it 
by medical means?” 

Duodenal ulcer is a disease to be treated 
primarily by regulation of habits and by 
drugs. What proportion of the patients with 
duodenal ulcer ultimately comes to operation? 
| have a number of surgeon friends who have 
duodenal ulcers and I can think offhand of 
only one who has had an operation. The rea- 
sons for this are that most duodenal ulcers do 
not create sufficient disability to require a 
drastic mode of management, and that most 
people can learn to live with their ulcers. 

In a representative series of patients that 
we analyzed over a period of three years, 13.5 
per cent of the patients in whom a diagnosis 
of duodenal ulcer was made came to opera- 
tion. The figure usually fluctuates between 10 
and 15 per cent, and it will be at the upper 
extreme when new operations come into 
vogue, such as it was when gastroenterostomy 
was introduced and when vagotomy with gas- 
troenterostomy was promoted; it will swing 
to the other end of the scale, when new drugs 
like BANTHINE® and PRO-BANTHINE®, in the 
hands of optimistic physicians, seem for the 
time being to have solved the ulcer problem. 
Actually, the true incidence is probably much 
less, since patients with mild symptoms are 


successfully treated by the family physician, 
or else perhaps never consult a doctor. 

When a patient comes to operation for a 
duodenal ulcer, what is the usual reason (fig- 
ure 1)? In a representative group of 146 pa- 
tients who came to surgery, intractability (the 
so-called intractable ulcer or the intractable 
patient) accounted for about half, and in that 
group 11 patients gave an additional history 
of previous hemorrhage, and 9 had a history 
of previous perforation. 

Obstruction accounted for not quite half, 
and there were 19 patients who had addi- 
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tional indications for surgery. The primary 
indication for operation was either a single 
massive hemorrhage or repeated hemorrhages 
in about 12 per cent of the patients. Occa- 
sionally a patient will have spasm of the an- 
trum, causing the radiologist concern. and 
the primary reason for surgery will be the 
possibility of malignancy. 

I have chosen to depict the pros and cons 
of performing an operation for duodenal ulcer 
in the form of factors that are being balanced 
on scales (figure 2). On one side of the scales 
are factors that will lead us to recommend an 
operation. A history of previous perforation, 
plus recurrence of symptoms, is now recog- 
nized by most physicians as a good reason 
for recommending an operation. (Acute per- 
foration, of course, is recognized by most 
physicians as an indication for emergency 
operation, although there has been some in- 
teresting work done on treating acute perfora- 
tions conservatively.) Twenty-five per cent of 
the patients who have ulcers that have per- 
forated once and who have recovered will 
ultimately come to some type of operation, 
and about 50 per cent or more will continue 
to have symptoms. 

Obstruction, if it is of a major degree, is 
practically an absolute indication for opera- 
tion. It is futile to try to expand a scarred 
duodenum with a lumen the size of a pencil 
lead by use of medicines. Obstruction is sus- 
pected in patients who vomit frequently or 
who are losing weight, and is proved easily 
by the x-ray. 

Hemorrhage sometimes becomes an indica- 
tion for an emergency operation, and the 
severity of the hemorrhage may lead the pa- 
tient to the operating room at once. However, 
most surgeons and physicians feel that it is 
better to allow a patient to recover from a 
severe hemorrhage with the aid of medical 
management, and operate, if it seems advisa- 
ble, in a quiescent period, rather than to deal 
with an acutely ill patient who is bleeding at 
the time of the operation. 

In contemplating elective operation after 
the patient has had a hemorrhage, various 
factors are considered. Age is one factor. 
Many of us lay down a rule of thumb whereby 
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FIGURE 3. Autopsy specimen. Patient died as result of 
hemorrhage of a duodenal ulcer. A match stick is in 
the eroded vessel that resulted in the fatal hemorrhage. 


anyone over the age of 50 who has had one 
massive hemorrhage should have an opera- 
tion for ulcer, whereas in the younger age 
group we may await a second hemorrhage 
that may never come. The reason is that 
young people tolerate a large hemorrhage 
more safely than do old people. Sometimes 
the patient will not have a massive hem- 
orrhage but will have a series of mildly in- 
capacitating hemorrhages of lesser degree, 
which ultimately lead him to wish to have 
something done about them. Figure 3 will 
serve to remind us that hemorrhages may oc- 
casionally prove fatal. All of us have heard 
of seasoned clinicians who in their lifetimes 
have never seen a fatal result from hemor- 
rhage of a duodenal ulcer. The figure shows 
an autopsy specimen. There is an ulcer in the 
duodenum; a match stick is in the eroded 
vessel that resulted in a fatal hemorrhage. 
When we come to those inseparable twins, 
the intractable ulcer and the intractable pa- 
tient, there is considerably more disagreement 
as to what constitutes a good indication for 
operation. One of my die-hard medical friends 
stoutly maintains that there is no such thing 
as a really intractable ulcer. He is willing to 
admit that some individuals have what seem 
to be intractable ulcers at the time that he 
sees them but he insists that with proper man- 
agement the ulcers would not have reached a 
so-called intractable state. His reasoning is 
very simple, because he will take a patient 
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with an ulcer such as | have been describing 
(he is a very enthusiastic treater of ulcers) 
and he will outline a program of about one 
typewritten page, single spaced, of exactly 
what the patient is to do every single minute 
of the day and most of the minutes during the 
night. There is never a dull moment, because 
every 15 or 20 minutes it is Gelusel, milk, 
cream, Banthine, or something of the sort. I 
have seen him in action and I have seen him 
heal some ulcers that I thought were incurable. 

The difficulty is that most persons who are 
unfortunate enough to have intractable ulcers 
are intractable patients from the beginning 
and do not have the dispositions to follow the 
type of regimen that is necessary to keep the 
ulcers healed. 

I was initially taught that to recommend 
an operation for an intractable patient was 
rather disreputable. The older I get, however, 
the more I believe that it is perfectly re- 
spectable advice to give. For example, you 
can’t take a man who drives a truck, and has 
done so all his adult life, and who has to eat 
at odd times and in odd places and sometimes 
odd types of food, and expect to make him 
over into an individual who is going to pull 
his truck to the side of the road and take some 
type of medicine every half hour, if that is 
what he must do to cure the ulcer. There is 
no doubt that he can heal his ulcer if he is 
willing to do it, but some individuals just are 
not willing to do it. I think I myself would 
take my chances with surgery, in spite of the 
fact that I am familiar with all the grisly 
complications that may follow an operation, 
rather than go on the regimen that the very 
worst ulcers require. So, I think if you are 
dealing with a genuinely intractable patient, 
the time has come when it is perfectly legiti- 
mate to offer him relief through surgery. 

What is there against operation? In figure 
2, on the right-hand side of the scale, is the 
number one item in the minds of most pa- 
tients undergoing surgery: a possible fatality. 
There is little question that if you or I were 
going under the knife our first interest would 
be: “What are my chances of coming out of 
the operation?” There is no foolproof opera- 
tion for gastric ulcer or for duodenal ulcer, 
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but the mortality rate has dropped progres- 
sively in recent years so that it runs in the 
neighborhood of from 0.5 per cent for a pro- 
cedure like vagotomy with gastroenterostomy, 
to 2 to 5 per cent for gastric resection; it is 
not a prohibitive factor if a patient has a 
really good reason for having an operation. 

There is no operation that offers 100 per 
cent protection against a recurrent ulceration 
in either the duodenum or, more frequently, 
the anastomotic area. Even with radical gas- 
tric resection, a small but definite percentage 
of individuals develop recurrent ulcers. 

More recently much emphasis has been 
placed on malnutrition which, in particular, 
may follow some of the more radical removals 
of stomach. Dr. Robert Zollinger has been 
conducting a study on the effect of the body 
habitus and weight loss on the late results of 
various types of gastric operations. He has 
found that in patients who are above their 
optimal weights by life insurance standards 
and have always been so, and are so at the 
time of operation, one can remove large 
amounts of stomach, and the patients will re- 
main above those optimal weights. At the 
other extreme, an individual who has always 
been thin and who may have lost weight in 
addition, because of an obstructing ulcer, will 
suffer markedly if you remove a large amount 
of stomach, and the operation that will con- 
serve the maximum amount of stomach should 
be carried out. 

Finally, on the debit side of surgery, there 
is a group of symptoms that are classed to- 
gether as the dump syndrome, which may 
follow any type of operation on the gastro- 
intestinal tract. Fortunately, it rarely is inca- 
pacitating. 

We have two patients, who have been kind 
enough to come here, who demonstrate vari- 
ous aspects of the problems we are discussing. 

Mr. J. is 53 years old, white, a stationary 
fireman. You have had a lot of trouble from 
a duodenal ulcer? 

PATIENT: Yes, sir. 

DR. HOERR: The history says that in about 
1946, when he was 47 years old, he developed 
chronic epigastric pain that was relieved 
by baking soda. Most people with duodenal 
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ulcer, even though they may come to the phy- 
sician or surgeon for the first time in their 
forties or fifties, have had stomach trouble for 
a much longer time than that. I was question- 
ing Mr. J., and he said that his digestion 
wasn’t exactly right when he was a younger 
man. 

You used to take baking soda to relieve 
those hunger pains or uncomfortable feelings 
as they were coming on? 

PATIENT: Yes, sir. 

DR. HOERR: How old were you when you 
first noticed them? 

PATIENT: I was about 35, I believe. 

DR. HOERR: So he has had symptoms for a 
long time. He had an episode of hematemesis 
and melena in 1947, was hospitalized and had 
blood transfusions. I think we can regard that 
as a major hemorrhage. In 1948 he under- 
went drainage of a retrohepatic abscess sub- 
sequent to a perforated peptic ulcer. This was 
a “quiet” type of perforation that did not lead 
to an emergency closure of the perforation, 
but resulted in an abscess. Since that time he 
has had intermittent episodes of epigastric 
pain, even on medical management. 

You were telling me you thought your ulcer 
has cost you six years of work, is that right? 

PATIENT: Yes, sir. 

DR. HOERR: And even by preinflationary 
standards, that would amount to a consider- 
able sum of money. The loss of working time 
is one of the factors we should take into con- 
sideration when we deal with the so-called 
intractable patient. He estimated that the 
ulcer had cost him about $25,000 in work 
loss alone. I think it is illuminating to ask 
these patients just exactly how much working 
time they have missed. It makes a very useful 
yardstick for deciding how important the 
symptoms are in the patient’s mind. 

X-rays were taken which demonstrated an 
ulcer crater. The cholecystogram showed gall- 
stones; in passing, we might note that patients 
who have gallbladder disease plus ulcer are 
hard to manage from a medical standpoint, 
because they do not tolerate the milk and 
cream that many clinicians wish them to take. 

The patient came to operation just about a 
month ago. A subtotal gastric resection was 
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carried out—about three-quarters’ or four- 
fifths’ resection of the stomach; the gallblad- 
der was taken out at the same time after it 
was seen that the operation was going well, 
and the patient has felt fine since. He eats 
three meals a day and weighs 170 pounds, 
slightly less than his preoperative weight. His 
maximum weight in the past was 200 pounds, 

Close questioning brings out the fact that 
he sometimes feels a little bit flushed, with 
breakfast particularly, and notes a cramp in 
his stomach. Some of us would record this as 
a very mild dump syndrome, which will prob- 
ably pass in time. 

In connection with the so-called unsatis- 
factory results of gastric surgery, Sir Heanage 
Ogilvie, a distinguished British surgeon, re- 
lates that a colleague of his intentionally sent 
a questionnaire designed for duodenal ulcer 
follow-up to 200 patients who were treated for 
fractures—who had had no stomach com- 
plaints or treatment. The results of this poll 
showed that about 30 per cent of these frac- 
ture patients would classify as “not quite 
satisfactory” according to postoperative stand- 
ards for gastric surgery—yet they had had 
only treatment for fractures! Sometimes we 
expect too much of these stomach operations 
and forget that about one out of every two or 
three people in the population at large does 
not have perfect digestion. 

Table 1 shows a comparison of two stand- 
ard operations for duodenal ulcer. In radical 
gastric resection the mortality rate is admit- 


TABLE 1 


DvuopeNaL ULcer 
(Comparison of Two Standard Operations) 














| RADICAL VAGOTOMY 

GASTRIC PLUS 
RESECTION | GASTROENTEROSTOMY 

Mortality 2-4% 0.5-1% 

Nutritional +44 +4 
disturbances 

Recurrent ulcer 1-2% 3-7% 

Dump syndrome oo + 

Diarrhea 4. | Aonk 








Will vagotomy with hemigastrectomy produce the de- 
sired compromise? 
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tedly higher than in vagotomy with gastro- 
enterostomy. There is still disagreement about 
nutritional disturbances, but the majority of 
opinions holds that there is a greater inci- 
dence of nutritional disturbance after radical 
gastric resection than after vagotomy with 
posterior gastroenterostomy. Recurrent ulcer- 
ation is less frequent after radical gastric re- 
section than after vagotomy with posterior 
gastroenterostomy. The dump syndrome again 
is probably a little more frequent. Diarrhea 
rarely occurs in either group, but may be a 
litle more frequent after vagotomy with pos- 
terior gastroenterostomy. 

What is the ideal operation? Until about a 
year ago, my associates and I endorsed va- 
gotomy with gastroenterostomy, because we 
were impressed with how completely well the 
patients were afterward. In our experience, 
it was unusual to have a patient who had 
no “stomach consciousness” after gastric re- 
section. After a two to four year follow-up of a 
series of 147 patients, we found that 132 pa- 
tients (90 per cent) were excellent or good 
(satisfactory), 15 were improved or failure 
(unsatisfactory) (figure 4).To show you how 
treacherous conclusions may be: the follow-up 
carried one year further (making it a three to 
five year follow-up) showed that of 8 patients 
in the satisfactory group, 1 was lost to follow- 
up and 7 were reclassified as unsatisfactory 
(figure 5). That brought the failure rate up 
to about 12 per cent and the proved recurrent 
ulcerations up to about 7 per cent. We there- 
fore decided that vagotomy with gastroenter- 
ostomy was not to be employed unselectively. 
Since then, we have been using vagotomy with 
gastroenterostomy for those patients in whom 
the technical features of the operation, if a re- 
section is to be done, would markedly increase 
the risk and for those patients who are in- 
trinsicaliy bad surgical risks. 

On the other side of the fence, I believe I 
detect in some of our colleagues who used to 
turn practically speechless with rage when 
vagotomy was mentioned, a certain willing- 
ness to accept the fact that vagotomy does 
have a place in the treatment of duodenal 
ulcer and that under certain circumstances, 
such as I have mentioned, a vagotomy with 
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gastroenterostomy may be a perfectly appro- 
priate operation. 

The trend, if I detect one, is toward selec- 
tive application of the various operative pro- 
cedures, and, as I have already mentioned, if 
Dr. Zollinger’s work is corroborated, then all 
of us will be doing vagotomies with gastro- 
enterostomies on the very thin patients. Time 
will tell. 

The gastric ulcer problem is more crystal- 
lized for most of us. Let us note briefly some 
of the factors that should be considered 
(table 2). There are undoubtedly some pa- 
tients with gastric ulcer in whom the ulcer 
can be healed by medical means and will stay 
healed, but we must remember that the con- 
servative treatment is to recommend an opera- 
tion and have the pathologist look at the ulcer; 
the radical treatment is the treatment that re- 
quires you to search your soul to see whether 
you are doing the right thing by the patient 
when you say that perhaps he can get by 
without surgery! 

If, with a gastric ulcer, there is gastric 
anacidity after histamine, one must assume 
that the ulcer is malignant. There are excep- 
tions to this rule, but they are so few that they 
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FIGURE 4. Vagotomy plus posterior gastroenterostomy ; 
two to four year follow-up. 
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FIGURE 5 


should not be considered in planning treat- 
ment. If there is a history of a major compli- 
cation, hemorrhage or a perforation with a 
gastric ulcer, an operation should be _per- 
formed; also, if there is a large ulcer crater, 
if the location is on the greater curvature, if 
the x-rays suggest malignancy, or if there is 
a recurrent or persistent ulcer. Ulcers in the 
antrum also should be viewed with a great 
deal of suspicion. 

Finally, a trial on a medical regimen is 
permissible if the stomach has free acid, if 
the x-ray appearance is benign, if the ulcer 
is small, and if the physician can and will 
follow it, if the patient can and will return 
for check-up, if the symptoms disappear and 
if the ulcer heals—as shown by x-ray—within 
two months. 

The next patient had a gastric ulcer. The 
patient, aged 62 years, began developing 
some epigastric discomfort about two months 
ago. He lost 15 pounds in weight. X-rays were 
taken and showed an antral ulcer that the 
radiologists thought was probably malignant. 
The clinicians were not sure whether there 
was an epigastric mass, and an operation was 
very properly advised and carried out. 

At operation, three weeks ago, the surgeon 


450 


TABLE 2 


Gastric ULcer 


“Conservative” treatment is surgery. 
Operation is always gastric resection. 
Prompt operation is recommended for: 
1. Gastric anacidity after histamine. 
. History of major complication. 
. Large ulcer crater (2.5 cm. +). 
. Location on greater curvature and ? antrum. 
. X-rays suggest malignancy. 
. Recurrent or persistent ulcer. 
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could not be sure whether he was dealing with 
malignancy or benignancy; it felt malignant, 
but—the patient “‘fell in the water and came 
out dry”—it was benign. A subtotal gastric 
resection was performed. The patient has been 
discharged from the hospital and he will be 
restored to useful life. 

To my way of thinking a correct diagnosis 
was made in this patient: All of us should 
view these gastric ulcers as probably malig- 
nant until proved otherwise; we should regard 
duodenal ulcers as a medical disease unless 
there are extremely good reasons for subject- 
ing the patient to an operation. 
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Adapted from an exhibit presented at the 
1953 Annual Meeting of the American Medi- 
cal Association, New York. 
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Benign Mucosal Polyps of the Colon 
Inherent Defect in Cellular Growth. 


Multiple benign mucosal polyps and 
adenocarcinoma. 





Multiple benign mucosal polyps of 
colon. 
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Analysis of 400 Patients 








( 
YEARS 
1-20 
21-30 
31-40 
41-50 
51-60 
61-70 
70- 


Male 


Female 


AGE AND SEX INCIDENCE) 
NUMBER 
9 
21 
55 
81 
138 
76 
20 
Number Per Cent 
225 56 
175 44 





BENIGN POLYPS 400 PATIENTS 
(CARCINOMA 1457 PATIENTS) 


TRANSV. COLON 7 
(CARCINOMA 5%) 







DESCEND. COLON 3 
(CARCINOMA 4%) 


CAECUM 2 
(CARCINOMA 7%) 


— SIGMOID 40 
7-15 cm. (214) ,) (CARCINOMA 13%) 
Location of benign 


polyps and carcinoma 


To 7cM.(108) >>RECTUM 415 
in colon and rectum. 


_°7” (CARCINOMA 63%) 
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its 


and Rectum are True Tumors due to an 


They are Premalignant Lesions. 


Benign papillary adenoma or villous 
polyp of colon. 








with Benign Mucosal Polyps 


RR 


WBS 








Pseudopolyposis of chronic ulcerative 
colitis. 








BENIGN MUCOSAL POLYPS 
Number Per Cent 
SIZE 
Up to 0.5 cm. diameter ... 230 
From 0.5 to 1.5 cm. diameter 114 


Over 1.5 cm. diameter 101 
MULTIPLICITY 

Single Pie 291 73 

Multiple ar ....109 7 
TYPE 

Adenoma oe el 

Papillary adenoma (villous) 34 8 








PATHOLOGY 
Benign mucosal polyps 218 
Benign mucosal polyps 
with early carcinoma 38 
No pathology reported 151 


Benign mucosal polyps associated with: 


Carcinoma of rectum 50 
Carcinoma of colon 19 
Chronic ulcerative colitis 10 
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Only a small number of benign 
rectal and colon polyps cause 


bleeding or other bowel symp- 


toms. The majority will only 
be detected by including rou- 
tine sigmoidoscopic and radio- 
graphic studies as part of every 
complete examination. 


RADIOGRAPHIC STUDIES 
OF COLON AND RECTUM 


(Barium enema and contrast air technics) 


Number Per Cent 
Patients studied 


Patients with bleeding 
(23 with hemorrhoids or fissure) 62 


Investigation of other symptoms 88 
Polyps visualized with sigmoidoscope 15 
Polyps visualized with radiograph . 5 
Total patients with polyps 


Note incidence of polyps not demonstrated by x-ray. 


Benign polyp with barium enema. 


Same polyp viewed with contrast air technic. 





Multiple congenital polyposis. 


Early adenocarcinoma of sigmoid. 


Roentgenogram of specimen shown upper right. 





| is “Malignancy in a Polyp 


- Depends on: 


Anaplasia 


Irregularity of architect 


Development of cancer in benign Blood vessel invasion in 
mucosal polyp. early malignancy. 





Treatment 


and Results 





Fulgurating tip and snare for destruction 





and ational of benign polyp: 
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Fulguration of benign polyps Equipment used in fulguration and 
through proctoscope 
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TREATMENT 


Fulguration only ; 230 
Snare excision and fulguration 5 ae .. 44 
Surgical excision 34 
Colotomy 30 
Resection 69 
Not treated Te a ee 





COLON RESECTED 
(FIRST STAGE) 


/ DRAR¥Y COLOSTOMY 
PERMANENT 


weosTomy’ 
D AND RECTUM REMOVED 
OMINOPERINEAL RESECTION 
SECOND STAGE ) 





Resection of colon with. end to end 


Two stage total colectomy. 
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RESULTS 
(400 Patients) 
No recurrence 5+ years 136 
No recurrence 1 to 5 years 150 
Subsequent polyps 16 f 
6% 
Subsequent cancer 10 
Died of other causes 14 


No follow-up ine 




















The Psychologic Approach 
to Children’s Eye Problems 


EMANUEL KRIMSKY 
Cedarhurst, Long Island, New York 


Tue purpose of this 
article is to show the 
importance of a psy- 
chologic understanding 
of children and their 
eye problems. Every 
physician senses the 
need for some form of 
psychology to help 
bridge the gap between 
himself and his child 
patients. He learns to 
adopt certain pet ways to deal with this prob- 
lem. The word “psychologic” expresses the 
mental challenges between doctor and patient 
in aiming to solve mental conflicts affecting 
the child. Psychologic considerations include: 

1. Winning the cooperation of the infant to 
permit examination of his eyes. 

2. Establishing mental contact with the 
child even before he can speak. 

3. Discovering and then interpreting the 
child’s inner conflicts. 


EMANUEL KRIMSKY 
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IN GENERAL PRACTICE 


For general practitioners, who handle 
more than 85 per cent of all pediatric 
care, POSTGRADUATE MEDICINE here pre- 
sents authoritative, up-to-date summa- 
ries by specialists in pediatric problems. 


4, Evaluating eye complaints and symp- 
toms in relation to objective eye findings. 

5. Searching for possible parental mis- 
management to account for the child’s eye 
problems. 

6. Planning the management of both moth- 
er and child in order to solve the child’s visual 
difficulties. 

Much information about a child’s eyes can 
be obtained with an ordinary flashlight. Ex- 
amination with lighted instruments calls for 
extra tact and skill in order to avoid scaring 
the child. Operation of a flashlight should 
therefore be made as painless as possible. A 
young infant’s attention often can be dis- 
tracted by feeding him from a milk bottle or 
having him suck a lollipop. Covering the flash- 
light first with one hand to subdue the light or 
moving it from a distance is not as frighten- 
ing as suddenly flashing it into the child’s 
eyes. By getting used to the light, the child 
becomes interested and instinctively curious. 
Eye examination then is an easy matter. 











Deftly covering one eye at a time the doc- 
tor judges whether the eye can see by the 
alertness of its responses. With both the child’s 
eyes uncovered the doctor observes whether 
the eyes are straight. By moving the light he 
determines whether the eyes follow in unison 
or whether there is paralysis in one eye. He 
studies the appearance of the eyes and their 
pupils and, furthermore, determines whether 
the newborn or growing infant is nearsighted 
or farsighted and whether he is blind in one 
or both eyes. He also rules out cataract, retro- 
lental fibroplasia, amaurotic family idiocy, 
glioma, and a host of other conditions which 
peculiarly affect infants’ eyes. The mother, 
too, is taught to test her child’s sight at home, 
by using small toys, by feeding him and by 
placing specified objects at varying distances 
from his eyes with each eye covered separately 
for a few minutes at a time. There should be 
no reason to tell the mother that an examina- 
tion is impossible because the child is unco- 
operative, and that an examination could be 
deferred until the child is able to talk. Assur- 
ance that “a child will outgrow an eye condi- 
tion” must be based on a careful examination 
and evaluation. 

Infants and even older children usually do 
not complain of poor sight. It is the mother 
who either suspects or discovers trouble with 
her child’s eyes. A child who has failed to de- 
velop sight does not know what he is missing. 
Even when sight is suddenly lost in one eye, 
the psychologic effect is not as intense as in the 
adult. Only when the parents become appre- 
hensive and alarmed does the child develop 
psychologic responses. How often one sees a 
mother greatly worried while her child ap- 
pears relatively calm and complacent. It 
often seems that the child does not know “what 
it’s all about” even if there is a note from 
school, a casual remark about headache or a 
complaint about television. 

Typical of psychologic or hysteric blind- 
ness is the case of a child who fails to see the 
blackboard or even the largest letter on the 
vision chart. A number of these children have 
been referred to me by optometrists who failed 
to restore sight with eyeglasses. Having estab- 
lished that their eyes are structurally normal, 
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not even requiring eyeglasses, I first seek a 
psychologic basis for their “loss of sight” and 
then aim to restore sight through psycho- 
logic management. Though these children do 
not admit to seeing large letters, they never- 
theless have no trouble in walking unassisted. 
That appears inconsistent. 

Befriending the child is the first step in 
psychologic management. The doctor assures 
and keeps assuring his little patient that “I 
am going to make you see.” At first the child 
is not particularly impressed with these words. 
Persistent, tactful and friendly persuasion be- 
gins to ring in the child’s ears, while at the 
same time the doctor keeps putting “magic 
lenses,” which happen to be window glass, 
before the child’s eyes. The first response is a 
blank expression. With continued juggling 
of these “lenses” before the child’s eyes, 
there follows a state of confusion and then an 
awakening, as though the child has “begun to 
see the light.” He now admits to seeing the 
large letters and gains confidence in himself. 
Another piece of window glass is added before 
the eye and he is prodded to read the next 
line which has smaller letters. He squirms and 
squints but finally manages to read that line. 

With added friendly persuasion and sugges- 
tion, the child is made to feel more and more 
the idea of a game rather than an examina- 
tion—a “strike it rich” game. He sees more 
letters on the distance chart and, finally, he 
wins “the jackpot.” All this time the mother 
sits awed, never suspecting that the window 
glass has done the trick. 

Now that the child, hitherto “blind,” has 
been made to see with ordinary window glass. 
what is the next step in our psychologic sur- 
vey? The diagnosis is hysteric blindness. The 
treatment is suggestion through persuasion. 
The cure resolves itself in understanding the 
child and his background and in tracing the 
reason for the psychologic block. In one case, 
the child may use this means of visual expres- 
sion or projection to express his fear or dis- 
like of his new stepmother. In another case. 
there may be jealousy of a brother or sister 
who supposedly is receiving more attention. 
Or, the father may be impatient and punishes 
the child at the least provocation. The impres- 
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sionable child may have been shocked to learn 
that some child friend had become blind. The 
child may have been frightened by a prank 
involving dazzling lights, or even by light- 
ning. The child may dislike his teacher. 

A child may see perfectly well as long as 
one of his eyes has normal sight, even though 
the other eye may have little or no sight. Be- 
cause of this, he often rejects eyeglasses which 
would improve the sight of his weaker eye. 
The parents, often fearing loss of sight through 
possible neglect, nag the child but fail to real- 
ize that sight often remains more or less sta- 
tionary, even though eyeglasses are pre- 
scribed later. They also fail to realize that the 
child who is satisfied with his sight resents 
being imprisoned by eyeglasses which may not 
improve the total sight for both eyes. Then, 
again, there is the matter of rivalry or con- 
flict between two unlike eyes when sight is 
awakened in the eye with poorer vision. For 
these reasons it is often wiser not to antag- 
onize the child but to respect his wishes if he 
refuses eyeglasses at the time. 

Often one encounters growing girls or boys 
who do require thick eyeglasses to correct 
nearsightedness. Though sight admittedly be- 
comes normal while wearing eyeglasses, they 
nevertheless prefer poor sight to wearing 
unsightly eyeglasses. They hardly recognize 
friends passing on the street, but that does not 
matter. Their aversion to eyeglasses is strong 
and may be attributed to vanity, to imaginary 
headache or eye discomfort while wearing 
glasses, to an inferiority complex or to fear 
of gossip by friends. There is little one can do 
to “sell” these children the idea of eyeglasses. 
With their visual loss they develop certain 
compensations and manage somehow to con- 
duct their activities safely, though sight can be 
restored any time they consent to wear eye- 
glasses. 

It is indeed strange that the average re- 
bellious child, fighting for survival, is para- 
doxically meek and submissive in responding 
to many restrictions imposed by his mother. 
He is often a martyr to parental whims and 
mistakes. Typical of this is the child who is 
forced to wear a patch over a normal eye to 
“train” a weak or “lazy” eye to see. Many 
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thousands of children have to live through this 
most trying experience, though sight is rarely, 
if ever, permanently improved as a result. 

The problem of remedial reading is not, as 
many suppose, a visual problem in the large 
majority of cases. It is primarily and often 
solely a psychologic problem requiring special 
training entirely beyond the scope of the eye 
physician. Though in a few instances, sight 
may be admittedly poor, that does not neces- 
sarily mean that such a coincidence represents 
cause and effect. Persons with poor sight may 
have no reading difficulties, whereas those 
with normal sight may present major reading 
problems. Some workers have needlessly em- 
phasized poor fusion or coordination of the 
eyes as a reason for reading difficulties. Chil- 
dren with these defects have therefore been 
subjected to unwarranted and worthless eye 
muscle exercises. 

With the advent of television numerous 
superstitions have arisen regarding its possible 
harmful effect on the eyes. That is the natural 
sequel to any new discovery. Strange to say, 
eye complications from watching television do 
not occur. It is usually the parent who does 
the complaining or makes it seem that the 
child is suffering. Television has furthered the 
desire to improve sight with eyeglasses when- 
ever that is possible, in order to obtain a 
sharper image of the screen. Other than that, it 
has proved as harmless as the old movie flick- 
er, or the automobile radio, or any other dis- 
covery which created a furor when it first 
became popular. 

Eye muscle exercises by the 3-D method 
are often employed to correct cross-eye or 
eyestrain. The merits and results of such 
exercises are beyond the scope of this paper. 
Management of eye problems with this tech- 
nic is not psychologic in the accepted clinical 
sense, but consists in creating a training chal- 
lenge, like piano playing. Little attempt is 
made to delve into the child’s psychologic 
shortcomings. Instead, one begins with a child 
who is amenable to training and with a mother 
who is willing and able to work along with 
her child. 

Children are often oppressed by fears, by 
inhibitions and by pent-up emotions. As a re- 
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sult of their mental conflicts they often de- 
velop somatic responses which may simulate 
and even suggest actual disease. Cyclic vomit- 
ing in children is typical of such a somatic 
disturbance and often has a psychologic basis. 
Twitching or tremors of the lids may be a sig- 
nal of a psychologic breakdown. Typical of 
this is the case of a 10 year old boy, quiet and 
very well behaved, whose eyes were found nor- 
mal except for a functional lid twitch. He was 
quite happy with his parents and his home 
life. He was unhappy with his teacher because 
she was quite strict. On the basis of the child’s 
fears, I discussed with the parents my sugges- 
tion to contact the teacher and thereby to 
relieve the child of his fears, a plausible rea- 
son for the lid twitch. 

I recall another case, that of an Army major 
whose young son had a wandering type of 
cross-eye. Every time the eye turned in the 
father whipped his child, thinking that by 
such punishment he would break this “habit.” 
Instead, the boy’s fears and suppressed emo- 
tions led to aggravation of the condition. The 
problem in this case was to treat the parent 
in order to correct the cross-eye in the child. 
Once the child was relieved of his fright, the 
cross-eye became less and less evident and sur- 
gery was not required. Without psychologic 
understanding this child probably would have 
been subjected to operation. The result would 
have been poor and such postoperative compli- 
cations as double vision would have been in- 
evitable. 


Conclusions 


1. One should learn to think of the eye not 
solely as an isolated organ or as an append- 
age of the brain, but also as an external mani- 
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festation of possible disturbed psychologic 
responses. 

2. The child is an impressionable sponge 
during the formative, uncommunicative period 
of his early years. 

3. Psychologic understanding of the young 
child means more than befriending him with 
lollipops and toys, and includes a tolerant re- 
spect for his disturbing adjustments. 

4, Psychologic disorders often can be pre- 
vented through understanding and tact on the 
part of the doctor as well as of parents or rela- 
tives. Alarming the mother in the presence of 
the child is not good medicine. Problems 
should be discussed with the parent after the 
child is led into another room. Parents often 
sow the seeds of imaginary and hysteric eye 
ailments by creating unnecessary issues about 
their children’s eyes. 

5. Treatment of a psychologic disturbance 
resolves itself primarily in an awareness of a 
psychologic factor for which the parent or some 
outsider may be responsible. No matter how 
the child complains, the issue should not be 
exaggerated in his presence. Transfer of at- 
tention to other, more wholesome interests 
should be tackled by the parent. Too often, 
psychologic eye problems in children arise 
from environmental shock emanating from the 
parent, doctor or teacher, another child or rel- 
ative or neighbor. 
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PEDIATRICS IN GENERAL PRACTICE 


A Current Approach to 


Strabismus 


EDME REGNIER 


Salem, Massachusetts 


Srrapismus, that is, 
any continuing lack of 
parallelism of the two 
human eyes, is not re- 
ceiving the attention 
that its responsiveness 
to prompt and _inter- 
ested treatment merits. 
Too many parents 
hopefully ignore this 
obvious deformity in 
their children, and, un- 
happily, too many physicians still dismiss it 
with the old standby: “He’ll grow out of it.” 

The widespread study of strabismus in re- 
cent decades has exploded that comforting 
advice. Cases of strabismus that correct them- 
selves are few and far between. The valuable 
time lost in waiting for strabismus to cure 
itself is the most unfortunate aspect of the 
delay in beginning treatment, for it is the efh- 
cient utilization of this early period that is 
vital to the cure of crossed eyes. Remarkably 
widespread is the notion that the time to treat 
a squinting child is when he approaches school 
age, much as he would be outfitted with a 
sturdy pair of shoes and a new lunch box for 
the great adventure. 


EDME REGNIER 
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Strabismus is not quite that simple. It is 
not a mere matter of two eyes being mechani- 
cally out of line or of some ocular anatomy 
which requires surgical readjustment. What- 
ever its original cause, in the majority of 
cases crossing of the eyes is the demonstra- 
tion of a faulty visual habit pattern. This 
faulty pattern requires correction as promptly 
as possible before it achieves permanence. All 
pairs of eyes work together in some fashion, 
either normally or in some inferior relation- 
ship, and every child can be expected to de- 
velop some sort of correlative function of his 
eyes (if both have vision). If his resources 
are such as to prevent his developing the nor- 
mal relationship of binocular single vision, 
then he will establish some other two-eye rela- 
tionship as best he can under the circum- 
stances. Whatever his ocular and cerebral 
resources for perfecting this gift of binocular 
single vision, he will make the most of them 
during his first years of life, just as he will 
learn to hop if he has only one leg, or to crawl 
on his hands if both legs are missing. 

Successful treatment of strabismus requires 
the dissolution of a bad habit and the re-estab- 
lishment of a proper one as well as the dis- 
covery and correction of any obstacles to 
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binocular single vision that were the original 
predispositions to lack or loss of alignment. 

The efficacy of corrective procedures, what- 
ever their nature, and the stimulation of prop- 
er habits leading to binocular single vision 
have both been found (from the study of thou- 
sands of cases) to be optimum in the earliest 
years of childhood and with the shortest pos- 
sible duration of the strabismus. Because the 
results of strabismus treatment generally be- 
come poorer and poorer the older the child, 
it is fair to say that the years before six are 
the “golden opportunity” for the treatment of 
strabismus. 

A primary reason why strabismus has not 
received more attention is that it usually leaves 
vision good in one eye, so that the squinting 
child apparently has normal sight. The fact 
that strabismus is commonly associated with 
inferior vision in one of the two eyes, and 
that this feature is of greater significance than 
the more obvious cosmetic defect, frequently 
comes as a surprise to parents. Strabismus 
ordinarily embraces three major liabilities: 
(1) inferior vision in one of the eyes (the 
“crossed” one), (2) cosmetic lack of straight- 
ness of the eyes and (3) incapability of 
achieving the highest levels of visual function 
that only binocular vision can bring, such as 
perfect depth perception. 

It does not bode well for a more efficient 
management of strabismus in general for par- 
ents to receive such varied and positive asser- 
tions regarding its proper treatment as are 
often provided by those men who are directly 
responsible for strabismus care, as well as from 
the family physician or pediatrician who is 
initially consulted. Medical and nonmedical 
practitioners (optometrists) differ loudly, and 
sometimes bitterly, from each other and even 
among themselves on the proper treatment for 
strabismus. One group states that examination 
of the child’s eyes need not include atropiniza- 
tion, while another insists that only with atro- 
pine can the “truth” be found. One faction 
decries all surgery of ocular muscles for stra- 
bismus, while another holds that operation is 
the only effective treatment. Such flat contra- 
diction must in part arise from technical limi- 
tations in one group or from impatience in 
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another. Aside from these partisan interests 
modifying therapy, there is a lack of unanim- 
ity as to what constitutes the best therapy 
for strabismus among “eye specialists” of 
every type. Such confusion, which originates 
in part from the developing nature of our 
still limited knowledge of strabismus, is not 
likely to inspire confidence in parents of 
squinters nor to get more cross-eyed children 
started on treatment. 

Notwithstanding, the general physician who 
urges that every cross-eyed child be examined 
promptly and that treatment be initiated, if 
necessary, will be doing a service to his pa- 
tients that no other family adviser is in a 
position to perform. 

The problem of strabismus is not as small a 
one as might be imagined. Statistics furnished 
from draft records in the past war show that 
strabismus probably occurs in 2 to 3 per cent 
of Americans. Apparently as many as one- 
fourth of the persons who were obviously cross- 
eyed as children have cosmetically straight 
eyes when they reach maturity, but the con- 
tinued poor vision of one eye and the lack of 
binocularity demonstrate that for functional 
purposes they remain strabismus cases. This 
natural tendency of crossed eyes to tend to- 
ward the straight, particularly from 6 to 15 
years of age, is the basis of the hope that the 
cross-eyed child “will grow out of it.” Usually. 
however, the originally esotropic eye does not 
stop at cosmetic straightness but continues 
further into a divergency so that most adult 
strabismus is divergent or external, while 80 
per cent of childhood strabismus is conver- 
gent or internal (“‘crossed”’). 

There are two possible goals in strabismus 
therapy: (1) cosmetic cure and (2) true func- 
tional cure. In almost every case, cosmetic 
improvement of eye alignment can be ob- 
tained. At any age and in the presence of al- 
most any eye pathology, the external ocular 
muscles can be operated on and the eyes me- 
chanically aligned. This surgical straightening 
must be termed “artificial” in most cases, be- 
cause functional binocularity cannot result 
from surgery alone. Cosmetic surgery nearly 
always results in an improvement in appear- 
ance. Frequently this is enough to keep the 
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parents from pursuing further treatment aimed 
at a true or functional cure. Without this, 
even the improvement in alignment may not 
be lasting. Only two eyes that perform as a 
pair have a good guarantee of lifelong paral- 
lelism. While it is pleasant for the surgeon to 
bask in the glory of an immediate operative 
improvement in strabismus and let it go at 
that, the child, in later years, will not be 
grateful for his one poor eye. 

While a true functional cure leading to per- 
manent binocular single vision is not possible 
for all strabismic children, as of today’s ther- 
apy, complete binocularity, for every squinter 
potentially capable of it, should be the goal. 
Potential binocularity should be assumed until 
an insurmountable obstacle is encountered. 
Such obstacles may be apparent in the initial 
examination or relatively early in the treat- 
ment. Situations such as marked retrolental 
fibroplasia, permanent paralysis of an extra- 
ocular muscle, or marked difference in the 
refractive status of the two eyes, commonly 
preclude later attainment of binocular single 
vision. The treatment of a squinter free of 
such apparent liabilities should commence at 
the earliest possible date and include all ef- 
forts suitable to the particular case. 

The entire eye examination of a cross-eyed 
child and all the technics used in therapy must 
be of an objective nature so that they may be 
enforced on the young patient whose coopera- 
tion is necessarily limited. Subjective co- 
operation can be expected only at an age 
when the greatest opportunities for cure have 
already passed. By and large, strabismus re- 
sponds better when it has been of short dura- 
tion, and that usually means well before the 
age of six, the earlier the better. 

Usually a valuable eye examination can be 
made of even a very young child. Estimates 
of visual acuity and ocular mobility can be 
made from a baby’s ability to fix and follow a 
flash light, and from the parents’ long-term 
observations. Children of three or four often 
give accurate vision determinations with pic- 
ture charts. The refractive error and condition 
of the fundus of a one year old infant can be 
determined objectively, perhaps with the as- 
sistance of NEMBUTAL® per rectum. The de- 
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gree of squint can be compared before and 
after the use of atropine for several days 
to reveal any accommodative component. 

Only a limited number of technics for the 
treatment of strabismus can be administered 
objectively: (1) occlusion, or “patching,” (2) 
the wearing of spectacles and (3) surgery 
on the extra-ocular muscles. Patching tech- 
nics are intended to improve the vision of 
a defective eye or to destroy a cross-eyed 
relationship. Glasses are intended to correct 
refractive errors, thus improving vision or re- 
lieving eye “strain” (usually hyperopia, “far- 
sightedness”). The aim of surgery is solely to 
create new “basic” positions for the eyes with- 
in the orbits, that is, to make it mechanically 
easier for the globes to be turned into straight 
alignment. Whether the eyes will be so turned 
and so held depends on the brain’s desire for 
fusion of the two ocular images. For that rea- 
son, surgery for strabismus must be accom- 
panied by other measures if it is to be more 
than a cosmetic correction. The treatment 
technics of occlusion, spectacles and surgery 
are all feasible for an infant of one year. 
Another technic, orthoptics, or “eye exer- 
cises,” is of little value as ordinarily admin- 
istered, because it is a subjective procedure 
requiring the child’s cooperation and there- 
fore an age of six, at least. Nevertheless, the 
basic principle of orthoptics—an artificial at- 
tempt to develop fusion—is good, and tech- 
nics for administering it objectively and con- 
tinuously at younger ages hold considerable 
promise. 

It is in the application of the different 
treatment methods that the real art of stra- 
bismus therapy rests. Each technic must be 
given its proper place in the order of treat- 
ment and be allowed sufficient time to demon- 
strate its efficacy. But unsuccessful technics 
must be abandoned, and another tried before 
valuable time is lost. Thus, if the wearing of 
glasses has not favorably influenced eye align- 
ment or vision within several months, the 
spectacles should be removed, rather than 
left on for the succeeding 10 years to no pur- 
pose. Similarly, operation should be under- 
taken as soon as the more conservative meas- 
ures appropriate to the child’s age have been 
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given a fair trial without success or have 
ceased to give improvement. It should be a 
surgery that will make it easier rather than 
more difficult for the eyes to align themselves. 
Surgery limited to a single eye—as is most 
strabismus surgery today—too often reduces 
mobility of the eye, and disregards the fact 
that strabismus is a defect in the cooperative 
function of the eyes together, not in the anat- 
omy of one of them separately. Single-eye sur- 
gery is one of many reasons for the almost 
universal failure to promote a true functional 
cure of strabismus. 

A case of crossed eyes must be subjected to 
constant review and followed continuously 
until favorable results are obtained. In only 
a few instances can strabismus be benefited 
permanently by any quick therapy, this being 
where a considerable refractive error was the 
principal predisposition to the squint, and 
where corrective glasses are provided prompt- 
ly upon the first appearance of the crossing. 
Usually supervision of strabismus must con- 
tinue for months and years. To achieve bin- 
ocular single vision requires a maximum, 
sustained and often expensive effort on the 
part of parents, child and doctor. 


Summary 


Strabismus is not a disease in the ordinary 
sense, since it is not an infection, not an al- 
lergy, not the result of trauma, not a new 
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growth; rather it is a symptom—an evidence 
of failure to develop complete integration in 
the most special of the special senses. No 
other of the special senses calls for such a 
high level of cooperative organization as does 
binocular single vision. No wonder that occa- 
sionally the development of such a complex 
system falls short of perfection. There is no one 
“cause” for strabismus, since there are numer- 
ous cogent obstacles to fusion. Several are 
probably operative in each case. Though in 
most cases of strabismus one of the two eyes 
does all the crossing and has all the defective 
vision, it is a mistake to consider that eye 
the culprit of the case. The ordinary case of 
strabismus is not the fault of one eye; it is 
the fault of the way the two eyes work to- 
gether. This means that the defect is above 
the eyes—it is a cerebral fault. When treat- 
ment for strabismus is successful it always 
recognizes, or at least stumbles on, this truth. 


REFERENCES 


1. Atten, James H., eT at.: Strabismus Ophthalmic Symposium 
(1). St. Louis, C. V. Mosby Company, 1950. 

2. Cocan, D. G.: Neurology of the Ocular Muscles. Springfield, 
Illinois, Charles C Thomas, 1948. 

3. Scoper, R.: The Oculorotary Muscles. St. Louis, C. V. Mosby 
Company, 1951. 

4. Urist, Martin J.: Personal communication to the author. 

5. Jaques, L.: Personal communication to the author. 

6. Sucar, H. S.: Extrinsic Eye Muscles; Home Study Course. 
Rochester, Minnesota, American Academy of Ophthalmology 
and Otolaryngology, 1950. 

7. Costensaper, F. D., Bam, D. and McPuan, A.: Vision in 
strabismus; preliminary report. Arch. Ophth. 40:438 (October) 


1948. 
8. Downinc, A. H.: Ocular defects in 60,000 selectees. Arch. 
Ophth. 33:137 (February) 1945. 


IF YOU Change YOUR ADDRESS 


Won’t you please notify us as far in advance as possible. Send your 


old address together with the new. 


Copies mailed to your old address will not be forwarded by the 
Post Office unless you provide the Post Office with the forwarding 


fee. 


Send your change of address to 


POSTGRADUATE MEDICINE, Essex Bldg., Minneapolis 3, Minn. | 


466 


POSTGRADUATE MEDICINE 

















GENERAL PRACTICE 


The Prevention of 


Arteriosclerosis 


CAMPBELL MOSES* 


evlew 


This department offers the latest, proved 
methods for the treatment and manage- 
ment of commonly encountered condi- 
tions based on the extensive experience 
of the physicians who prepare these 
summaries for POSTGRADUATE MEDICINE. 


University of Pittsburgh School of Medicine, Pittsburgh 


Since atherosclerosis 
and its complications 
are among the first 
causes of death in our 
population today, it is 
obvious that there is 
no satisfactory method 
for preventing arterio- 
sclerosis. Indeed, be- 
cause of the interplay 
of genetic, physiologic 
and pathologic influ- 
ences that alter the rate of development of 
atherosclerosis, there is little likelihood that 
any method for the consistent prevention of 
this disorder will develop. However, the ex- 
tensive studies of the past 30 years have in- 
creased our understanding of the problem to 
such an extent that it is now possible to iden- 
tify several of the factors which alter the rate 
of development of the lesion. Using this in- 
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formation, it may be possible in the near 
future to control these “accelerating factors” 
and thereby to exert some controlling effect 
on the arteriosclerotic process. It must be 
emphasized that the control of the “accelerat- 
ing factors” is quite a different matter from 
the actual prevention of arteriosclerosis. This 
is especially important because of the disas- 
trous results that may follow the disruption 
of a very small atherosclerotic plaque at a 
critical site in an otherwise normal coronary 
or cerebral artery. 

In the past decade, the total population of 
the United States has increased approximate- 
ly 7 per cent. In this same period of time the 
percentage of our population over 65 years of 
age has increased 35 per cent. In 1940 there 
were 24 million people over the age of 50 in 
this country. Today the population over 50 
approaches 31 million, and in 1980 it is pre- 
dicted that 42 million Americans will be over 
the age of 50. 

The most important reason for this increase 
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in the percentage of our population reaching 
older age levels is the availability of anti- 
biotics which permit the control of infection, 
particularly in the younger age groups. How- 
ever, no small part of this increased life ex- 
pectancy may be attributed to the generally 
improved nutrition which now obtains. It is a 
curious observation that the improved nutri- 
tional state which has increased our resistance 
to some diseases may actually contribute to 
the rising incidence of cardiovascular diseases 
and the complications of atherosclerosis in 
our population. This paper will summarize 
briefly the present state of our knowledge of 
the several factors involved in the develop- 
ment of atherosclerosis. 


Heredity 


While it is a generally accepted observa- 
tion that longevity is more pronounced in 
some families than in others, and while cer- 
tain races of people are known to live longer 
than others, this is not due to hereditary in- 
fluences alone, but involves heredity and all 
environmental factors that affect any individ- 
ual, As an example, the observation that the 
low cholesterol diet of the Chinese is attended 
by a very low incidence of atherosclerosis and 
its complications cannot be attributed to racial 
factors and peculiarities of the diet alone. The 
average life expectancy of the Chinese is so 
much lower than ours that they do not live 
long enough to demonstrate a high incidence 
of the complications of atherosclerosis. He- 
reditary influences affecting atherosclerosis 
are closely related to such disorders as dia- 
betes, hypertension and obesity. However, it 
may be that the tendency for the complica- 
tions of atherosclerosis to recur in some fami- 
lies with unusual frequency may be due to a 
genetically transmitted factor now entirely 
unrecognized. 


Hormonal Factors 


It has long been recognized that certain 
hormonal factors play some role in the occur- 
rence of atherosclerosis. For example, women 
prior to the menopause develop fewer com- 
plications of atherosclerosis than do men of 
the same age. In women after the menopause 


468 





this difference in the rate of the occurrence 
of atherosclerosis all but disappears, and the 
complications of this disorder develop with 
about the same frequency that they do in men. 
Recently, Barr at Cornell has demonstrated 
that in women after the menopause the parti- 
tion of alpha and beta lipoproteins in the 
peripheral plasma approaches that seen nor- 
mally in men or in women demonstrating the 
complications of atherosclerosis. Since the 
alpha and beta lipoproteins of the plasma 
carry the major portion of the circulating 
cholesterol, this factor may be responsible for 
the different incidence of atherosclerosis in 
men and women. Studies on the effects of the 
administration of estrogen on the lipoprotein 
partition and the evidence of atherosclerosis 
are now in progress. 

Aside from the sex hormones, other hor- 
mones, particularly the thyroid, may play a 
significant role in regulating the development 
of atherosclerosis. It has been claimed that the 
individual with hypothyroidism tends to have 
an elevated total serum cholesterol, although 
there is considerably less evidence that this 
elevation of cholesterol is associated with an 
increase in the rate of development of athero- 
sclerosis. On the other hand, hyperthyroidism 
with its attendant low cholesterol levels does 
seem to be associated with minimal athero- 
sclerosis. 


Metabolic Mechanisms 


In considering the metabolic mechanisms 
that may be responsible for the development 
of atherosclerosis, the endogenous and dietary 
sources of all components and not just dietary 
cholesterol and fat must be considered. 

Cholesterol has prime significance in the 
development of atherosclerosis, but it should 
be emphasized that both the quantity of the 
circulating cholesterol and the form in which 
this cholesterol is carried must be considered. 

The factors influencing the quantity of cir- 
culating cholesterol are the result of the neat 
balance that normally exists in the body among 
three factors: the dietary intake, the inter- 
nal synthesis, and the rate of degradation of 
cholesterol. 

Although the dietary intake has received 
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major emphasis recently, it exerts very little 
effect on the level of the circulating choles- 
terol. An exception to this is the decrease in 
serum cholesterol that follows an extreme and 
drastic reduction of dietary fat and choles- 
terol intake. The variations in cholesterol in- 
take that normally occur in this country exert 
little or no effect on circulating cholesterol 
levels. As will be discussed later, Ancel Keys 
has recently indicated from preliminary data 
that long-continued restriction of fat in the 
diet over a major portion of the life span 
may significantly reduce the level of the total 
circulating cholesterol. 

Cholesterol synthesis takes place particu- 
larly in the liver but also in other organs and, 
indeed, may even occur in the arterial wall. 
Cholesterol may be synthesized in the body 
from any foodstuff which provides acetate. 
This means that precursors of cholesterol may 
be dietary fat, protein or carbohydrate. Al- 
though data on this point are incomplete, tre- 
mendously more cholesterol (perhaps 20 to 30 
times as much) is synthesized in the body 
than is available from the diet. Although the 
rate of synthesis of cholesterol is variable, 
the major factor influencing the level of cho- 
lesterol in the circulating blood is its rate of 
degradation in the liver. This degradation 
of cholesterol in most situations neatly bal- 
ances the rate of synthesis, and with the re- 
circulation of the cholesterol excreted in the 
bile, the total amount of cholesterol is nor- 
mally in a fairly steady state. 

The physical form in which the cholesterol 
is presented to the liver appears to alter sharp- 
ly the ability of the liver to degrade this 
material. Recently, Friedman and co-workers 
have shown that when there is present in the 
circulating plasma an increased quantity of 
the naturally occurring detergent, cholic acid, 
the liver is unable to break down cholesterol 
with its usual facility, and there is a sharp 
increase in the level of circulating cholesterol. 
In long-standing obstruction to the outflow of 
bile, with an attendant increase in cholic acid 
levels in the plasma, there is also a sharp in- 
crease in serum cholesterol levels. Friedman’s 
work indicates that this rise in cholesterol 
levels in chronic obstructive jaundice is due 
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to the inability of the liver to degrade choles- 
terol when it is presented to the liver with 
cholic acid. Recently, synthetic detergents, 
originally suggested to dissolve the cholesterol 
plaques in atherosclerotic arteries, have been 
shown to similarly decrease the degradation 
of cholesterol and to raise the serum choles- 
terol levels. 

The studies of Gofman and co-workers in 
Berkeley have also shown that the form in 
which the cholesterol is presented to the liver 
for degradation may influence the ability of 
the liver to handle this material. Using the 
ultracentrifuge, Gofman has classified the sev- 
eral molecules of lipoprotein in which choles- 
terol may be carried in the circulating blood. 
He was able to demonstrate that when there 
was an increase in the circulating lipoproteins 
of the Sf 12-20 and 20-100 classes, there was 
an increased tendency for the development of 
atherosclerosis. His work also demonstrated 
that in fat transportation there is the gradual 
breaking up of the larger lipoprotein com- 
plexes Sf 200-4000 down to the smaller Sf3-10 
size. Recently, it has been shown that the 
liver is less able to degrade the cholesterol 
presented to it in the high concentration of 
Sf 12-20 and 20-100 molecules and this again 
may be one reason for the association between 
serum hypercholesterolemia and an increase 
of Sf 12-20 and 20-100 molecules. 

For many years the role of the circulating 
phospholipid (measured as lipid phosphorus) 
has been under discussion, and it has been 
felt that the phospholipids play some role 
in keeping the circulating cholesterol in sus- 
pension. While this has been suggested as a 
diagnostic test for atherosclerosis, there is an 
abundance of evidence which indicates that 
this is a reflection of variations in the choles- 
terol level and that the phospholipid plays no 
specific role in maintaining the cholesterol in 
solution. 

The recent demonstration by Dr. Mann and 
his group of the role of protein deficiencies 
in the diet in the production of atherosclerosis 
in Cebus monkeys directed attention to the 
role of this dietary component in the athero- 
sclerotic problem. While the exact significance 
of dietary protein, so far as human athero- 
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sclerosis is concerned, is not at all clear, there 
can be no doubt that alterations in protein 
metabolism play some role in the regulation 
of this disorder. Perhaps the role of protein 
in providing a source of lipotropic material 
may be of major significance. 

Ancel Keys has recently studied well-fed 
and ill-fed groups in England, Italy and Spain 
and is particularly impressed with the sig- 
nificance of a low caloric intake and a low 
proportion of fat to the total caloric intake 
on the occurrence of significantly lower serum 
cholesterol levels and a decreased incidence of 
atherosclerosis. While further work on this 
problem is in progress, it may be that our 
earlier views about the value of the short- 
term restriction of cholesterol and its lack of 
effect on circulating cholesterol levels will have 
to be modified when we consider long-term 
restriction of fat and cholesterol over a large 
portion of the life span. It should be noted, 
however, that a correction of these same die- 
tary deficiencies has partially made possible 
increased resistance to infection and longer 
life span. 

Metabolic mechanisms are also important 
in the vital role that the total caloric content 
in the diet plays in the development of obesity. 
The obese individual is much more likely to 
have atherosclerosis than is his brother of 
normal weight. While this is true, recent evi- 
dence seems to indicate that the increased 
occurrence of atherosclerosis in the obese in- 
dividual is not due to the obesity alone, but 
rather to the fact that obese individuals have 
a sharply increased incidence of both dia- 
betes and hypertension. In diabetes the in- 
creased utilization of fat in preference to 
carbohydrate with the associated increase in 
circulating serum cholesterol levels, and in 
hypertension the increased stress on the ves- 
sels, may be the “accelerating factors” which 
have implicated obesity in the development 
of atherosclerosis. The evidence today seems 
to indicate that while obesity is a detrimental 
factor in preventing atherosclerosis, it is so 
because of its relationship to hypertension and 
diabetes and not because obesity itself ac- 
celerates atherosclerosis. 

The demonstration that choline, methionine, 
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inositol and other lipotropic agents cause 
mobilization of fat from the liver of animals 
who have been on a diet deficient in these 
lipotropic agents has occasioned widespread 
use of these lipotropic materials in the pre- 
vention of atherosclerosis. There can be no 
doubt that the lipotropic agents will mobilize 
fat from the liver after dietary deficiencies 
and fatty infiltration of the liver. But it is 
quite a different matter to expect the lipo- 
tropic agents to mobilize fat from the normal 
liver and still more unrealistic to expect the 
lipotropic agents to move cholesterol from its 
site of deposition in the arterial wall. There 
is no experimental or clinical evidence avail- 
able today indicating that any lipotropic sub- 
stance will cause mobilization of fat from the 
arterial wall and thereby decrease the occur- 
rence of atherosclerosis. This has been found 
even when the lipotropic materials are given 
in pharmacologic amounts far above those 
normally obtained in an adequate diet. 


Stress 


One of the most important factors acceler- 
ating the rate of development of atheroscle- 
rosis is the presence of increased stress on the 
blood vessels, such as occurs in hypertension. 
Whether the increased levels of blood pres- 
sure are due to renal disease or emotional 
factors or whether they are induced experi- 
mentally in hypertension, there is a sharp 
increase in the rate of development of athero- 
sclerosis. Just how the increased force of ar- 
terial pressure accelerates the atherosclerotic 
process is not clear. There is considerable evi- 
dence that the turbulent flow about constricted 
areas and vascular areas undergoing sharp 
changes in direction may be the prime cause 
for the localized development of atheroscle- 
rosis. Although this has been amply demon- 
strated in experimental animals, it is not a 
uniformly held clinical opinion. 

Many years ago, Klotz raised the question 
of the role of infectious processes and, par- 
ticularly, minor but repeated infectious epi- 
sodes on the development of the atheroscle- 
rotic process. Today, there is little evidence 
to support this view, and yet it cannot be en- 
tirely discounted, particularly because of the 
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tendency for atherosclerosis to develop in dis- 
tinct episodes rather than continuously over a 
long period of time. 


Time 

It is no longer reasonable to accept the 
view that arteriosclerosis is synonymous with 
aging. There is a growing body of evidence 
that arteriosclerosis may occur in a series of 
disconnected episodes. Russell Holman has 
emphasized this by stating that atheroscle- 
rosis may be a disorder of “days and not dec- 
ades.” It is quite possible that brief repeated 
insults such as infections, brief periods of dis- 
ease, intense emotional upset, or other fac- 
tors which sharply alter the form in which 
circulating cholesterol is carried may be 
responsible for the episodic occurrence of 
atherosclerosis rather than its continuous 
development throughout the life span of the 
individual. 

Hartroft from Toronto demonstrated sev- 
eral years ago that rats suffering choline die- 
tary deficiency for five days at the time of 
weaning and then restored to a normal diet 
for the rest of their life span had, at maturity, 
a sharply increased incidence of atheroscle- 
rosis and hypertension. While choline defi- 
ciency in weanling rats produced this disor- 
der, this situation has not been demonstrated 
in other species or in man. However, it raises 
the very real question that a brief period of 
dietary deficiency at some early stage in an 
individual’s life may alter the development of 
atherosclerosis at maturity. 

Quite recently, the effect of the normally 
occurring anticoagulant heparin on the form 
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in which the cholesterol is carried has come 
under study. It has been demonstrated that 
heparin causes splitting of the larger lipo- 
protein molecules down to the smaller Sf 3-10 
and, atherosclerotically speaking, more inno- 
cent molecules. At present, little data are 
available on the effect of the normally occur- 
ring anticoagulants on the partition of lipo- 
protein molecules, but experimentally one of 
the few ways in which it is possible to de- 
crease sharply the incidence of experimental 
atherosclerosis is by the administration of 
heparin. It is interesting but of unknown 
importance at this time to indicate that 
DICUMAROL® and other drugs, which affect 
the coagulation mechanism by altering the 
availability of prothrombin, do not affect the 
ultracentrifuge lipoprotein partition or the 
occurrence of experimental atherosclerosis. 


Conclusions 


The several factors influencing the devel- 
opment of atherosclerosis have been briefly 
reviewed. There is no evidence presented to 
indicate that drugs or dietary restrictions of 
specific foodstuffs prevent the development of 
atherosclerosis. The following suggestions for 
the prevention of atherosclerosis are recom- 
mended: 

1. Select as forebears a long-lived family. 

2. Be a woman and, preferably, under 45. 

3. Eat a normal diet, especially one con- 
taining an adequate, but not excessive num- 
ber of calories with a normal protein content. 

4. Solve emotional conflicts by some other 
means than becoming obese or developing 
hypertension. 
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In the last 10 years 
there has been a revo- 
lution in the treatment 
of syphilis and the dis- 
ease itself appears to 
have changed. Many 
physicians feel that 
syphilis has been prac- 
tically eradicated. Such 
is not the case and, 
even though early le- 
sions are now rare, 
there remains a huge 
backlog of old infections that will be with us 
for many years. There has, however, been a 
general loss of interest in syphilis in the last 
few years and its management has become 
quite irregular. 

The principal reason for this change is, of 
course, the simplification of treatment. Short 
courses of penicillin have replaced prolonged 
and hazardous metal chemotherapy. In the 
prepenicillin days, one did not embark on a 
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course of antisyphilitic therapy without care- 
ful consideration of the accuracy of the diag- 
nosis, the probable benefit from therapy and 
the risk involved in treatment. Many physi- 
cians now give treatment on a mere suspicion 
of syphilis, evidently with the idea that peni- 
cillin will always cure the disease and that 
any effort expended in establishing the diag- 
nosis will be wasted. This is a deplorable prac- 
tice and should not be tolerated. 

Syphilis is a chronic infectious disease, re- 
sembling tuberculosis in many respects. Once 
it has been acquired, it carries a permanent 
and constant threat of disability. There is no 
possible proof of arrest or cure and no kind 
or amount of treatment is infallible. It is 
therefore imperative that the diagnosis be 
established as firmly as possible before any 
treatment is administered that might preclude 
an accurate diagnosis in the future. 

Syphilis is generally regarded as a repul- 
sive disease and no one should be stigmatized 
with this diagnosis unless the infection is very 
definitely proved. When a positive serologic 
test is discovered, the first step in diagnosis 
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is a careful history and physical examination. 
A clear-cut story of early lesions or of re- 
peated positive serologic tests or of anti- 
syphilitic therapy, may make the diagnosis 
quite certain. The absence of any such his- 
tory, however, does not rule out syphilis. 

The physical examination may make the 
diagnosis quite certain. The discovery of 
Hutchinson’s teeth, Argyll Robertson pupils 
or an aortic aneurysm will certainly prove that 
the patient has syphilis without further in- 
vestigation. Again, however, the absence of 
physical evidence does not rule out the infec- 
tion; in fact, all signs must be absent if a 
diagnosis of latent syphilis is made. 

There seems to be a widespread confusion 
as to just what latent syphilis means. The 
word “latent” is not a medical term and it 
means, simply, hidden or concealed. The term 
latent syphilis should therefore be applied in 
any case with syphilis but without any physi- 
cal signs of this disease. 

Latency has nothing to do with activity. 
Many patients with latent syphilis go on to 
develop tertiary lesions and therefore must 
have had active infections. Nevertheless, when 
such infections are clinically undetectable 
they must be called latent. 

Latent syphilis is usually divided into two 
stages according to the duration of the infec- 
tion. Early latent syphilis comprises the first 
four years of the disease. During this stage, 
any new lesions that appear will be of the 
secondary type, containing Treponema palli- 
dum and thus potentially infectious. In the 
late latent stage, such lesions do not appear 
and clinical progression, if it occurs, will be 
of the tertiary type. In early latent syphilis, 
treatment is given not only to protect the 
patient from future progression, but also to 
prevent others from acquiring the disease, 
and the therapeutic problem is just the same 
as in the primary and secondary stages. In 
late latency, there is no possibility of trans- 
mission and treatment is given solely to pre- 
vent disability in the patient himself. Only 
the later stage is considered in this paper. 

In late latent syphilis another division must 
be made. Some cases have positive spinal 
fluids and, because their prognosis is very 
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different from those with negative spinal 
fluids, they are considered as a separate group, 
designated as asymptomatic neurosyphilis. A 
negative pretreatment spinal fluid provides an 
almost complete guarantee that neurosyphilis 
will never develop. On the other hand, patients 
with positive spinal fluids, if untreated, would 
probably all develop clinical neurosyphilis. In 
the present discussion asymptomatic neuro- 
syphilis is excluded, and only cases of late 
latent syphilis with negative spinal fluids are 
considered. 


Diagnosis 


The diagnosis of latent syphilis must be 
based almost entirely on the serologic tests 
(S.T.S.) with occasional help from the his- 
tory, for if physical signs of syphilis are pres- 
ent, the disease cannot be called latent. When- 
ever positive S.T.S. are found in the absence 
of physical evidence a differential diagnosis 
must be made between latent syphilis and 
biologic false positive S.T.S. 

The history of a genital sore, even when 
followed by a skin eruption, should not be 
considered as conclusive evidence of syphilis, 
since there are more nonsyphilitic genital 
sores than there are true hard chancres. How- 
ever, a history of such lesions or of previous 
positive S.T.S. or of antisyphilitic therapy 
should be given some consideration in the 
evaluation of positive S.T.S. Usually the blood 
tests themselves will have to be the sole basis 
for diagnosis. 

When positive S.T.S., unconfirmed by clini- 
cal evidence, are discovered, the tests should 
be repeated. Under no circumstances should 
a single blood specimen showing positive 
S.T.S. be relied on to establish the diagnosis 
of syphilis, even if several laboratories should 
examine samples of it and obtain similar 
results. 

If a second specimen agrees with the first, 
a lumbar puncture and cerebral spinal fluid 
examination (C.S.F.) should be performed. 
If the spinal fluid is positive to any degree, 
antisyphilitic therapy should be given at once. 
It is presumably possible for a spinal fluid to 
be falsely positive, but the outlook is so bad 
in case syphilis is the cause of the positive 
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result that one would not dare to withhold 
therapy and risk permanent and irreparable 
nervous system damage. 

A negative C.S.F., on the other hand, in- 
dicates that neurosyphilis will not occur even 
if the patient is infected and one may tem- 
porize with comparative safety. Latent syphi- 
lis is never a therapeutic emergency and treat- 
ment should be deferred for weeks, or even 
months, until the diagnosis is established be- 
yond a reasonable doubt. One of the most im- 
portant factors in distinguishing true from 
false positive indications is time. 

Prior to the development of the 7. pallidum 
immobilization (T.P.I.) test, the only false 
positive S.T.S. that could be proved were 
those that appeared during the course of some 
disease other than syphilis and that disap- 
peared without antisyphilitic therapy after the 
disease was gone. Even when no intercurrent 
disorder could be demonstrated, temporary 
positive results could often be accepted as 
due to some other cause. 

There are a host of serologic tests, using 
nonspecific tissue lipids as antigens, most of 
them bearing the names of their originators. 
The tests are of two kinds, complement fixa- 
tion and flocculation, but they all detect the 
same substance in the blood, namely, reagin. 
Consequently, a positive result with one test 
has exactly the same significance as a posi- 
tive result by any other. Any disagreement 
between different tests results entirely from 
different degrees of sensitivity. 

The one important test that differs radi- 
cally from all the others is the T.P.I. test, in 
which the antigen used is the 7. pallidum it- 
self and not an extract of normal animal tis- 
sues. This test appears to be highly specific 
and since its introduction into the diagnosis 
of syphilis, it has become evident that biologic 
false positives by the standard S.T.S. are 
much more common than was suspected. Not 
only are there temporary false positives that 
come and go with diseases other than syphi- 
lis, but some apparently normal individuals 
have false positive tests that may persist for 
years. We would do well to abandon the 
standard S.T.S. and use only the T.P.I. test. 
Unfortunately, it is technically too compli- 


474 


cated for routine use and it probably will not 
be available for a long time as a diagnostic 
aid except in a small number of carefully 
selected cases. We, therefore, will have to con- 
tinue to depend on the nonspecific lipid anti- 
gen tests and on clinical judgment for the 
diagnosis of latent syphilis. 

The interpretation of the S.T.S. depends 
on the degree of positiveness which, in turn, 
is a measure of the quantity of reagin present 
in the blood. Most of the tests are purely 
qualitative and show merely the presence or 
absence of reagin, with very little informa- 
tion as to the amount; but they are usually re- 
ported as negative, or one, two, three or four 
plus, implying a quantification they do not 
possess. A fixed amount of serum is used in a 
single test tube and if it contains just sufh- 
cient reagin to react with all the antigen used, 
the report is 44-. A hundred times more than 
this amount will still be 4-+-. Quantitative 
tests, done with serial dilutions of the serum, 
in parallel with qualitative tests, show that 
the weakest 4-++ result indicates really very 
little reagin and 1+, 2+ and 3+ reports 
should be considered as practically negative. 

From the clinical point of view, there are 
just three interpretations of qualitative S.T.S.: 
(1) positive if 44+-, (2) doubtful if 14+-, 2+, 
or 3+ and (3) negative. If a battery of 
standard tests is used and any one of them 
is less than 4+, the clinical interpretation of 
the whole series is doubtful. 

In making a diagnosis of latent syphilis 
when positive tests are observed repeatedly, 
a quantitative test is desirable, but not essen- 
tial. Quantitative tests are done by using 
standard tests on serial dilutions of the serum, 
the result being expressed as so many dilution 
units or dils, the number being that of the 
highest dilution that shows any degree of posi- 
tiveness. A titer of eight units or less should 
be considered doubtful and 16 or more is to 
be considered positive. 

Patients with positive tests should be fol- 
lowed for at least three months before the 
diagnosis of syphilis is made. If the positive 
results persist, the diagnosis of latent syphilis 
is justified and treatment may be given. 

If doubtful results are obtained, whether 
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or not there are occasionally interspersed 
positives or negatives, the interpretation is 
more difficult. Most of the known biologic 
false positives are in the doubtful range and 
there are only a few situations in syphilis 
when such S.T.S. occur, so that the chances 
of diagnostic error are much greater than 
when positive S.T.S. occur. 

In interpreting doubtful tests, one should 
first consider under what circumstances they 
may be due to syphilis. There are just three 
such circumstances. (1) Doubtful results will 
be obtained for a short time during the pri- 
mary stage, whether or not lesions are present, 
as the blood reaction turns from negative to 
positive. The persistence of doubtful results 
over a period of several weeks will rule out 
this possibility. (2) When a patient has had 
antisyphilitic therapy, including penicillin 
and certain other antibiotics, whether admin- 
istered for syphilis or for some other infec- 
tion, test results may also be doubtful. (3) The 
S.T.S. may become doubtful in an untreated 
patient after a period of many years, usually 
20 years or more. 

A false positive reaction should be sus- 
pected when none of these three situations 
seems likely. Suppose, for example, a doubt- 
ful positive test is obtained during routine 
examination of an 18 year old boy who has 
no historical or physical evidence of syphilis 
and repeated tests over several weeks give 
similar results. Failure of the titer to increase 
sharply rules out early syphilis. A careful his- 
tory, perhaps with confirmation from the par- 
ents, will rule out previous antisyphilitic ther- 
apy, and the boy is too young for the tests to 
have become spontaneously doubtful if caused 
by syphilis, either congenital or acquired. The 
probability of a false positive is therefore 
extremely high. 

Cases with doubtful S.T.S., unsupported by 
clinical evidence of syphilis, should be fol- 
lowed with spinal fluid examination and re- 
peated blood tests, but a definite diagnosis 
of syphilis should not be made for at least six 
months. If the doubtful results persist after 
this length of time and the clinical situation 
is compatible with syphilis, treatment may be 
given. If the clinical circumstances are incom- 
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patible with syphilis, as in the example cited, 
| would withhold treatment indefinitely. A 
T.P.1. test, if available, will usually clear the 
diagnosis immediately. 


Treatment 


When a diagnosis of latent syphilis and 
antisyphilitic therapy are decided on, the drug 
of choice is penicillin. This selection is based 
entirely on theoretical considerations, as we 
have no experience that tells us that penicil- 
lin is actually effective in the latent stage. 
We assume that it is because we know its 
potency in the early manifest stages of syphi- 
lis and in the late stages with nervous system 
involvement or benign tertiary lesions. Pre- 
sumably, it will also be effective in the inter- 
vening latent stage but this has not been 
proved. 

In latent syphilis the comparative worth of 
two treatment systems can only be judged by 
the frequency with which they fail. Failure, 
of course, means progression of the patient 
into clinical late syphilis. The treatment with 
the lower rate of progression is obviously the 
better. 

Success in treatment, the criterion of worth 
in most diseases, cannot be used in latent 
syphilis. Only a few patients show progres- 
sion, even if untreated, and therefore the ab- 
sence of clinical progression in any one case 
cannot be ascribed to treatment. 

It is quite well established that metal 
chemotherapy does reduce the incidence of 
progression in latent syphilis, but it does not 
prevent it entirely. However, previous studies 
of the effectiveness of this older therapy pro- 
vide a basis for comparison and will permit 
us to judge the effectiveness of penicillin 
when a sufficient number of patients have been 
treated and followed long enough to obtain a 
reasonably accurate estimate of the incidence 
of failure. Our total experience with peni- 
cillin is inadequate for this, but it is enough 
for us to know that it is not a complete guar- 
antee against progression. In our own experi- 
ence with 231 patients, followed for an aver- 
age of just over two years after penicillin 
therapy, we have seen two definite clinical 
progressions. This is evidence enough to con- 
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demn the practice of giving penicillin in 
doubtful cases just to be on the safe side and 
it also makes the prolonged follow-up of peni- 
cillin-treated patients mandatory. 

Since the qualitative effect of penicillin has 
not been established in latent syphilis, one 
can scarcely be dogmatic about the exact 
dosage to be used. Here again, we have to 
arrive at a reasonable treatment plan by com- 
paring penicillin therapy with metal chemo- 
therapy. With the latter, just about the same 
amount was effective in latent syphilis as in 
the primary and secondary stages. Effective 
penicillin treatment in early syphilis should 
provide a blood level of over 0.03 units per 
cubic centimeter for one to two weeks and, 
consequently, a similar plan should be tried 
in latency. 

This goal may be accomplished in several 
ways. There is no longer any necessity for 
hospitalization and the administration of 
crystalline penicillin G or some form of re- 
pository penicillin is preferable. Several thera- 
peutic plans are suggested here, and many 
others can be worked out. Aqueous procaine 
penicillin may be given daily in 600,000 unit 
doses for eight days. The procaine form in 
oil with 2 per cent aluminum monostearate 
may be given in 600,000 unit doses three 
times weekly for six doses. If dibenzylethyl- 
enediamine dipenicillin G is used, 600,000 
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units given once a week for two weeks prob- 
ably will suffice. 

In any case, each patient should be followed 
indefinitely with annual physical examinations 
and fluoroscopic examinations every few 
years. The persistence of a positive blood 
test is of no consequence and Wassermann 
fastness is not an indication for retreatment. 
Clinical progression is the only indication for 
another course of penicillin. 

It is probably advisable to have one more 
C.S.F. examination a year after therapy, but 
this is not too important. It is probably rea- 
sonably safe to omit a second puncture in 
patients who object violently to it because of 
a previous reaction; insist on it only if neu- 
rologic signs or symptoms appear. 


Summary 


The importance of establishing a diagnosis 
in latent syphilis beyond a reasonable doubt 
and the harm that can result by stigmatizing 
a patient with the diagnosis of syphilis on in- 
adequate grounds are pointed out. Penicillin 
treatment is not an infallible cure and should 
never be given unless a reasonably certain 
diagnosis has been made. 

The technic of diagnosis in latent syphilis 
and the interpretation of the serologic tests 
are discussed. Treatment with penicillin is 
outlined. 
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EARLY AMBULATION— 
HOW IT HAPPENED 


Earty ambulation following major surgical 
procedures has been one of the great advances 
in postoperative programs. Its introduction 
was received with skepticism, and in some 
quarters it was looked on as rank breaking 
from the traditional past and was believed to 
subject the patient to unnecessary stress and 
strain. Previously, patients who had undergone 
general surgical operations had been kept in 
bed for a specific period of time to allow the 
wound to heal. Early ambulation was expected 
to be followed by opening of the wound which 
would necessitate secondary closure. This did 
not happen, and the postoperative period was 
shortened. In fact, early ambulation was so 
successful in general surgery that it has been 
universally adopted. 

Early ambulation following operations in 
the surgical specialties was received in a like 
manner in many quarters. This was especially 
true in neurosurgery. Breaking the tradition 
of keeping patients in bed for certain periods 
of time after cranial operations or following 
head injuries aroused great interest and spec- 
ulation. Early ambulation following operations 
on the spinal column for the removal of pro- 
truded intravertebral disks or tumors was like- 
wise viewed with suspicion. 

Observations made on patients with war 
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injuries have revolutionized our thinking with 
regard to treatment, and it took a war to stir 
the neurosurgeon from his complacency in fol- 
lowing the usual prolonged confinement in bed 
after operation. It was the necessity of han- 
dling patients during the blitz of London that 
awakened us to the fact that patients sustain- 
ing head injuries had a much less stormy 
convalescence if they were up and about as 
soon as they were physically able. As a matter 
of fact, too prolonged a stay in bed was likely 
to be followed by a series of symptoms which 
for want of a better name were called “trau- 
matic syndrome.” 

The late Sir Hugh Cairns wrote about early 
ambulation of the patient sustaining head in- 
juries during the blitz in London. Up to that 
time, any patient sustaining a severe head in- 
jury had been kept flat in bed for three weeks. 
The city of London used its hospitals as clear- 
ing stations. Patients brought to the hospital 
at night were sent to outlying hospitals the 
following day. The number of patients who 
were brought in because of fractured skulls, 
penetrating wounds of the head and concus- 
sion was so great that there were insufficient 
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ambulances to transport them outside the city 
limits. The patients who had sustained broken 
limbs and injuries of the back, as well as 
others who could not walk, were of necessity 
transported by ambulance. Consequently, any 
patient who could stand and walk was called 
on to get himself to the ambulance or motor 
vehicle under his own power, and many of 
them had sustained a head injury, either pene- 
trating or closed. 

As time went on, the “walking wounded” 
assisted the more seriously injured patients and 
carried stretchers. After the outlying hospitals 
had been reached, these walking wounded 
again assisted in moving the stretcher patients 
into the wards, and, much to the surprise of 
everyone, felt so well that they refused to go 
to bed and insisted on remaining up and help- 
ing sweep down the wards, carry bedpans and 
trays, and they felt no aftereffects. In fact, 
Cairns made the observation that they did 
much better than the patients with head in- 
juries who had been treated in the old con- 
servative manner. Probably we should have 
been more observant of the children who had 
sustained head injuries, and, in spite of our 
rules to force them to lie down, we should 
have insisted on their being up and about and 
bouncing around as any normal child would 
be without unfortunate or unpleasant after- 
effects. 

McKenzie of Toronto in 1943 presented a 
hypothesis for the early ambulation of patients 
with head injuries and for the prevention of 
the “post-traumatic syndrome” of headache, 
dizziness, and mental and physical fatigue. 
His hypothesis was that an injured, and there- 
fore unstable, vasomotor system, incapable of 
quickly supplying blood to the brain, is the 
cause of dizziness, lightheadedness, blackout, 
headache, and mental and physical fatigue at 
least in some cases. If his hypothesis is cor- 
rect, then steps to restore the functions of the 
injured vasomotor centers should be taken as 
soon as possible to prevent a train of symp- 
toms which have an organic basis, but may, 
as the weeks go by, become clouded by a func- 
tional superstructure. 

We were aware of the extent of the post- 
traumatic syndrome and recognized and ac- 
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cepted it as one of the necessary sequelae of 
injuries to the brain. The aftertreatment of 
this syndrome was prolonged and involved 
the economic loss of time for the patient. 
McKenzie, who recognized the underlying 
physiologic cause, instituted early elevation 
of head and shoulders, sitting on the edge of 
the bed, and getting up as soon after a head 
injury as possible. He said that this meant 
most of his patients were up a few days after 
a head injury. He felt that early erect posture 
would more quickly retrain the injured vaso- 
motor system and prevent it from becoming 
conditioned to the horizontal position and thus 
becoming unable to function adequately when 
position was changed rapidly. 

The success of this trial of early ambula- 
tion following injury of the head encouraged 
him to institute early ambulation following 
cerebral operations. This method of treatment 
proved successful. He pointed out that, psy- 
chologically, such procedures are valuable. 
and that the relatives and other patients can 
observe the progress being made. Early am- 
bulation created an entirely different attitude 
in the patient in contrast to that following 
the keeping of patients flat in bed in a dark 
room with no visitors for weeks on end. He 
pointed out that the optimal time to prevent 
or cure headache, dizziness, mental and phys- 
ical fatigue was during this first stay in the 
hospital, not some months later. 

Since the observations by Cairns and Mc- 
Kenzie were made during the war, early am- 
bulation of neurosurgical patients has been 
adopted quite extensively. As a result, we sel- 
dom encounter disagreeable, persistent, time- 
consuming symptoms following head injuries. 
We seldom encounter the post-traumatic syn- 
drome consisting of headache, dizziness and 
mental and physical fatigue. 

While it is quite true that patients with 
severe injuries of the head may require much 
time for rehabilitation, early ambulation has- 
tens this process and in no way complicates 
the problem. Early ambulation for all patients 
who undergo operations by general surgeons 
or surgical specialists has profited them from 
the standpoint of physical improvement as 
well as loss of time and hospital expense. If 
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early ambulation is used with intelligent judg- 
ment, the number of days before the patient 
is encouraged to be up and about following 
operation will vary. Like so many other thera- 
peutic measures, early ambulation should be 
used with care. Under these circumstances, no 
ill effects should occur, the postoperative peri- 
od should be more pleasant for the patient, 
the period of hospitalization should be short- 
ened, and the patient should be able to return 
to work at an earlier date. 
WINCHELL MCK. CRAIG 


OBLITERATIVE ARTERIAL DISEASE 
OF THE LOWER LIMB 


Since a number of tests are available to de- 
termine the integrity of circulation in the legs 
and since surgery may be used in relieving 
pathologic conditions, Messent’ and his col- 
leagues in the Postgraduate Medical School 
of London have undertaken a comparison of 
various tests. Five methods of investigation 
commonly used in the assessment and the 
evaluation of obliterative arterial disease of 
the lower limb have been compared. Arterial 
pulsation is commonly measured with an 
oscillometer. However, as much information 
may be obtained by an experienced examin- 
ing physician from the ordinary physical ex- 
amination as with careful palpation of the 
peripheral pulses. 

A second method is measurement of the 
blood flow of the skin, including the response 
of skin temperature to indirect vasodilatation. 
Messent describes the method of indirect heat- 
ing in which heat is applied to a portion of 
the body elsewhere than in the lower extremity 
being investigated. This is supposed to pro- 
duce reflex vasodilatation in the extremity, 
although the heat is applied elsewhere. Skin 
temperatures are usually measured by some 
type of thermometer, usually of the thermo- 
couple type. The response in skin temperature 
will therefore indicate the ability of the pe- 
ripheral vascular system to dilate under reflex 
stimulation. The skin temperature method 
should be carried out in a constant tempera- 
ture room. This was not done by the present 
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investigators, and indeed is usually not done 
in most clinical assessments of obliterative 
arterial disease of the lower limb. 

In the United States, the lumbar block with 
some type of local anesthetic is usually used 
to induce peripheral vasodilatation as a pre- 
liminary assessment of the possible value of 
lumbar sympathectomy. 

Venous occlusion plethysmography can be 
used to measure both skin blood flow and 
muscle blood flow. Though this method has 
some degree of accuracy, for ordinary clinical 
appraisal it is of little value, except in labora- 
tory studies. 

Circulation rates can be measured by the 
injection of a fluorescing substance, after 
which the degree of fluorescence is observed 
under an ultraviolet light. While this method 
has attained some degree of popularity, it is 
difficult to assess quantitatively. The final 
method discussed is arteriography. 

Messent compared these methods in a num- 
ber of patients with obliterative arterial disease 
of various types, probably all arteriosclerosis. 
Buerger’s disease and chronic thrombosis on 
a nonatheromatous basis were apparently not 
eliminated from this study. 

The investigators conclude that oscillome- 
try is of little value, and most of those ex- 
perienced in the field agree that palpation of 
the peripheral pulses is equally efficient in 
determining any of the goals mentioned. 
Analysis of the toe temperature will give an 
idea of the capacity of the peripheral system 
to dilate, indicating the possibility of a col- 
lateral system, the patency of some of the 
great vessels, and the potential increase of the 
blood flow, especially of the skin. Fluorescein 
will give approximately similar information 
perhaps somewhat more accurately than the 
skin temperature, although Messent, et al., 
consider this method actually somewhat in- 
ferior to the skin temperature assessment. 
Plethysmography will give some information 
as to the differential potential of blood flow 
between the skin and the muscle, but from 
a clinical point of view it is of little value. 
This latter method has been strongly advo- 
cated by Abramson, but from the prognostic 
point of view. at least, there has been little 
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correlation between the plethysmographic re- 
sults and results of lumbar sympathectomy. 

The arteriogram will demonstrate the patent 
arteries and the patency of any collateral cir- 
culation which may exist, and is therefore 
valuable in the assessment of the level of 
blood flow so that the proper level of leg am- 
putation may be determined. The arteriogram 
also will provide an idea of the collateral cir- 
culation, the condition of the arterial walls, 
and the site of any abrupt occlusion, as well 
as any chronic narrowing. 

Messent says that arteriography is not of 
routine value but may be helpful in early 
cases in which direct surgery on an artery 
may be possible, such as a localized thrombus 
or atheromatous plaque. It is especially use- 
ful in those cases in which aneurysm and 
aneurysmal dilatation are present, because 
here replacement of the arterial segment by a 
venous graft or a fresh frozen cadaver graft 
may be possible. The method is also useful 
in the differential diagnosis and location of 
acute peripheral emboli. This is not men- 
tioned by Messent, but is actually one of the 
most valuable tools in the diagnosis of this 
condition. 

Messent and his associates assert also that 
none of these methods, except the preliminary 
history and the careful physical examination, 
will indicate which patients will respond to 
lumbar sympathectomy. He does not consider 
the preliminary use of a lumbar block; this 
is believed by many, however, to be especially 
valuable in determining whether or not relief 
of pain can be secured. Lumbar block is not 
directly valuable in determining whether the 
future circulation will be improved sufficiently 
to maintain the viability of the limb. 

Friedell and associates,”* because of this, 
developed a radioisotope test. With this test 
patients, particularly with arteriosclerosis, are 
divided into four categories. In the first cate- 
gory, lumbar sympathectomy will be success- 
ful in at least 90 per cent, whereas, in the 
fourth category, a lumbar sympathectomy is 
definitely contraindicated, since it leads almost 
immediately to rapidly developing gangrene. 

In the assessment of the particular tests 
mentioned by Messent the only one useful 
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for the prognosis and treatment of the patient 
lies in the experience of the examining physi- 
cian. While this conclusion is significant, it 
does not supply an absolute criterion for the 
approach to the management of these prob- 
lems. A more carefully developed test is pos- 
sible; with it the preservation of the limb 
through the use of surgery will be furthered. 


MORRIS FISHBEIN 
MORRIS T. FRIEDELL 
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SOMETHING ABOUT LIPSTICKS 


AA GERMAN woman used a lipstick that she 
borrowed from another woman. The latter 
had had it three years and used it only occa- 
sionally. After using the lipstick the woman 
who borrowed it had an inflammation of the 
lips and itching around the mouth. Then the 
area became edematous and developed nu- 
merous small blisters. With simple moist ap- 
plications of distilled water the disturbance 
subsided. Control tests with the same lipstick 
material brought positive reactions in 2 out of 
20 women tested. 

The German investigators, Ruther and 
Friedrich,’ say that lipsticks are made with 
eosinic acids and that, if the presence of castor 
oil can be ruled out, a reaction of hypersen- 
sitivity practically never occurs. Therefore a 
chemical analysis is indicated whenever there 
is a reaction. Rancidity resulting frem long 
storage may result in irritation. Irritation may 
result from substances in ointment bases or 
other coloring matter. Apparently no one has 
ever seen or reported a case of cancer related 
in any way to the use of lipsticks. Anyhow 
the borrowing and sharing of lipsticks just 
isn’t sanitary! 

MORRIS FISHBEIN 
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CHEMOTHERAPY OF 
TUBERCULOSIS IN MAN 


In May 1946 the Veterans Administration, 
Army and Navy initiated a cooperative study 
on the chemotherapy of tuberculosis. The 
tenth conference met in January 1951. Now 
a report’ prepared by Nicholas D’Esopo of 
the Veterans Administration Hospital, West 
Haven, Connecticut, covers the two year in- 
terval between the tenth conference and the 
twelfth which was held in February 1953. 
Fifty hospitals have cooperated in the study 
and the number of cases reported is now 
approximately 15,000. 

Less than 20 years ago there was hardly 
anything resembling adequate chemotherapy 
of tuberculosis. The usefulness of streptomy- 
cin was established in 1946. Attempts have 
been made to enhance the usefulness and pre- 
vent the disadvantages of the toxicity of this 
drug and to overcome the resistance of the 
tubercle bacillus to it. Since 1949 other newer 
chemotherapeutic agents have been developed. 

Since 1949 streptomycin has been given to 
patients in combination with other agents, 
chief of which has been p-aminosalicylic acid. 
The regimen of choice today is the use of 
streptomycin twice weekly and p-aminosalicy- 
lic acid daily. Dr. D’Esopo warns against 
the practice of prescribing p-aminosalicylic 
acid alone because tubercle bacilli often be- 
come resistant to the drug. When this occurs, 
the drug loses its ability to prevent resist- 
ance to streptomycin if it is used later in com- 
bination with streptomycin. The report indi- 
cates the difficulty of determining optimum 
dosage. The occurrence of sensitivity reactions 
in patients who receive p-aminosalicylic acid 
is known to reach its peak toward the end of 
the first month of therapy. The sensitivity 
takes the form of fever, skin rash and con- 
stitutional symptoms. When these occur the 
use of the drug must be immediately discon- 
tinued. “Until isoniazid became available, 
patients had to be desensitized by using small, 
gradually increasing amounts of the drug.” 
The desensitization procedure often required 
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as long as two months and patients lost time. 
Now isoniazid can be substituted with a delay 
of only several days. 

Isoniazid became available in May 1952. 
Few of the toxic manifestations to it are im- 
portant. About 5 per cent of patients have 
such symptoms and in about | per cent dis- 
continuation of treatment is necessary. Ipron- 
iazid is more toxic than the parent compound. 
At present isoniazid is seldom used alone in 
the treatment of pulmonary tuberculosis but 
investigation has not yet established whether 
streptomycin and isoniazid are preferable to 
streptomycin and p-aminosalicylic acid com- 
bined in the treatment of patients who have 
never before received antituberculosis drugs. 
The combination of streptomycin and p-ami- 
nosalicylic acid has been extensively employed 
but the combined streptomycin and isoniazid 
regimen promises to be equally effective. 

Potentially valuable drugs include TERRA- 
MYCIN® and viomycin which are also under- 
going study. The latter has only recently be- 
come available for clinical use. The results 
with Terramycin are not yet conclusive al- 
though many studies are in process. 

This highly important report also includes 
discussions of other aspects of chemotherapy, 
the combined use of chemotherapy and sur- 
gery, and the use of chemotherapy in tuber- 
culous meningitis and in miliary and renal 
tuberculosis. Additional studies are projected 
as presented at the twelfth conference. These 
include studies of the value of pneumo- 
peritoneum in the treatment of patients who 
receive prolonged chemotherapy and the rela- 


tionship of rest to chemotherapy. 
MORRIS FISHBEIN 


MEDICAL AND PHARMACEUTICAL 
PROGRESS 


Tue dominant position in world medicine 
held by the pharmaceutical industry of our 
country today testifies to the farsightedness, 
the initiative, and the intellectual capacity of 
its leaders during the past 40 years. A transi- 
tion has occurred from the uncontrolled ex- 
ploitation of shotgun combinations based on 
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empirical formulas which prevailed in 1910 
to the use of specific, highly potent remedies 
ethically promoted and sold in 1950. In our 
present social situation such forces as new 
legislation on the part to be played by govern- 
ment, voluntary activities within the industry 
such as the American Drug Manufacturers’ 
Association and the American Pharmaceutical 
Manufacturers’ Association, and the work of 
the Council on Pharmacy and Chemistry of the 
American Medical Association have played 
significant roles. Animating all these forces 
have been the results of research as applied by 
industry to the development of new products. 

During the first 10 years of the century— 
1900 to 1910—the 10 most important drugs 
were (1) ether and a few other anesthetics. 
(2) opium and morphine, (3) digitalis for 
the heart, (4) diphtheria antitoxin, (5) small- 
pox vaccine, (6) iron, (7) quinine, (8) io- 
dine, (9) alcohol and (10) mercury. During 
the period 1940 to 1950 the list has changed 
greatly. Formerly the number one drugs were 
for the relief of pain and just the beginnings 
of immunology; digitalis for its specific effect 
on the heart; quinine for malaria; iron for 
anemia; and mercury for syphilis. Now the 
list begins with the antibiotics! Penicillin, 
streptomycin, AUREOMYCIN®, TERRAMYCIN®, 
chloramphenicol, AcHROMYCIN®, the sulfonam- 
ides and at least two hundred other antibiotics 
are subjects of experimentation. 

Next come the blood and its constituents— 
plasma, the red cells, the thrombocytes, the 
antihemophilic factor. Quinine with many 
derivatives is being widely used to control 
malaria. Then come the anesthetics—and a 
half-dozen wonderful new ones—ethylene, 
cyclopropane, local anesthetics, spinal anes- 
thetics, substances that produce anesthesia 
when injected into the blood. Still there is 
digitalis. The immunologic agents—vaccines, 
serums, toxoids and others are available for a 
great variety of infections caused by germs 
and viruses. There is liver extract and folic 
acid and vitamin B,. for pernicious anemia. 
Innumerable hormones from the pituitary, 
thyroid, pancreas, adrenals, sex glands, stom- 
ach wall and other tissues have revolutionized 
the treatment of many disorders. The vita- 
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mins and enzymes are prominent in the relief 
of a variety of deficiency diseases. 

Whenever a new discovery is made in any 
field of science, the first procedure is to con- 
sider the possibilities of adapting that dis- 
covery to some medical use. Conspicuous in 
recent advances has been the intensified re- 
search on the uses of radioactivity in the field 
of medicine. The creation of radioactive iso- 
topes has offered the possibility not only of 
tracing various chemical substances into and 
through the body and finding their place of 
localization, but also of more specifically di- 
recting such healing elements and the radio- 
activity itself to medical purposes. The time is 
too soon to say just how far we may be able to 
go in the applications of the forces unleashed 
by the discovery of the splitting of the atom. 
Already, however, it is apparent that the crea- 
tion of suitable facilities and the training of 
young people in these special types of knowl- 
edge will offer many opportunities. 

One hears the statements made again and 
again that pharmacy as a profession will dis- 
appear as the quality of our remedies becomes 
more and more specific. Actually the utiliza- 
tion of pharmacy in various aspects has be- 
come increasingly important with the progress 
of medical science. The innumerable remedies 
available today, and particularly their great 
potency, place a special burden on every one 
of the scientific groups concerned with their 
production and distribution. The pharmacy 
which was concerned chiefly with methods of 
mixing a variety of herbal and chemical reme- 
dies into a concoction that would retain the 
properties of each, be smooth in its organiza- 
tion, pleasant in its taste and consistent in its 
constituents did not have the problems faced 
by modern pharmacy. Today serums and vac- 
cines, vitamin products, blood for transfusion, 
solutions for intramuscular and intravenous 
medication are simply a few examples of in- 
numerable new developments in medicine and 
pharmacy which have created new problems 
for both. These are, moreover, the products of 
continuous cooperation by the pharmaceutical 
and medical professions, dependent on both 
for their development and distribution. 
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